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Bate’s Patent Steam Generator. 





The above illustrations exhibit Bates’ 
Patent Steam Generator, which, although in 
regular use but a few months, has made a 
brilliant record. The object has been to 
construct a steam boiler in which steam can 
be rapidly generated and water maintained 
in a constant state of circulation. It was 
also designed to thoroughly heat the feed 
water, and prevent accumulations of sedi- 
ment in the boiler. Fig. 1 shows a vertical 
section of the boiler; Fig. 2, a transverse 
vertical section on the line; 1, 2, and Fig. 3 a 
section of the feed-water heater. 

The following description is taken sub- 
stantially from the specifications of the 
patent, which was granted September 10, 
1878. A is the main cylindrical body of the 
boiler, from end to end of whick extend a 
series of tubes, a. On the under side, 
at the rear end of the body, is the leg, A’, of 
the same width as and communicating with 
the main body, the same leg being semi- 
cylindrical at the bottom, and the opposite 
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bustion as they pass toward and over the 
bridge into the flue, H, at the rear of the same. 

The direct course of the products of com- 
bustion is abruptly interrupted by the leg A’, 
the main portion of which is below the 


the boiler. 

The products of combustion, 
through the tubes of the leg, 
flues f between the leg and the walls, return 
through tubes a in the body of the boiler to 
the front of the same, whence they are con- 
ducted through flues i i to the chimney. 

It has been found in practice that by this 
arrangement of the leg A’ and its tubes at the 
rear of the boiler. and by its location in the 
flue at the rear of and below the top of the 
bridge, so that the leg shall be the hottest 
part of the boiler, two important results are 
attained—viz., the rapid generation of steam 
and the constant and free circulation of 
water in the boiler. 





Steam-boilers have previously been so con- 
| . 
| structed that the products of combustion 


, whereas the shell of this improved boiler 
| consists of simply a long cylinder, united by 





/cally constructed than ordinary boilers of 

level of the bridge, and hence the leg is sub- | the class to which it relates. 

jected to greater heat than any other part of | 
| forms the upper part of the bridge, G; the 

after passing | water being introduced 

and through | through a pipe, M, which extends nearly to 


flat sides to a short leg having a semi-cylin- 
drical base, and can be much more economi- 


A water-heater, J, is built in, and, in fact, 


into this heater 
one end of the heater, and is conveyed from 
the latter through two pipes, N N’, near the 
opposite end, the said pipes communicating 
with the leg, A’, of the boiler; so that a 
constant circulation of water through the 
heater J is insured. 

The heater consists of a vessel made of 
steel plates, and preferably of cylindrical 
form. Steel is calculated to effectually resist 
the intense heat to which the heater must be 
subjected, and which would rapidly destroy 
a heater made of wrought-iron plates. 

It has been found that by forcing the 
heated water into the leg of the boiler the 
accumulation of sediment in the body A of | 





The gas-burner, which is shown to the 
right and below the steel feed-water heater, 
was patented June 13, 1876, by Mr. Bate. Its 
object is to produce complete and effectual 
combustion. By this appliance fresh air is 
injected and this heated to a very high tem 
perature before it mingles with and ignites the 
gases. 

The idea was first suggested to Mr. B. 
nearly 16 years ago, and, after some ex- 
periments, he made application for a patent 
for heating and supplying fresh hot air to 
mingle with the gases as it passes over the 
bridge-wall. The gases there ignite, and the 
flame is carried under the boiler and through 
the lower set of tubes, and around the verti- 
cal sides where there is 4’ space. As ar- 
ranged under this patent duplex steam gene- 
rator it is claimed to make a perfect combus- 
tion. 

The grate-bar herewith shown was pa- 
tented by Mr. Bate, June 138, 1876. Itisa 
lock bar giving a free circulation of air 
throughout the grate. 

In a test made by Mr. John Cherry, en- 












flat sides, bb’, being strengthened with suit- | shall pass first through one set of tubes in a 
able transverse stays passing between the | lower part of the boiler, and return through 
Series of tubes, d, which extend from front | another set of tubes in an upper part of the 
to back of the leg. | same; but steam-boilers of this class have 

The main body, A, of the boiler is situated | heretofore been self-contained—that is, with 
directly above the furnace, which has the | water-spaces at the sides of the fire-place, 
usual grate-bars, D; Ash-pit, E; and bridge, | and with shells of such a character at the 
G; so that the lower portion of the main | rear (where the lowest set of tubes occur) as 
body, A, is exposed to the products of com-!to demand an expensive system of stays, 





the boiler is prevented, owing to the fact| gineer at Schofield’s Mills, Manayunk, last 
that the heat of the water in the leg A’| December, with a 60-inch Bate Steam Gene- 
causes the deposit of the impurities as soon | rator, time 10 hours, with feed-water enter- 
as the feed-water enters the boiler, the sedi-|ing the boiler at about 140°, 10.518 Ibs. of 
ment being thus caused to accumulate on the | water was evaporated by every pound of coal. 
bottom of the leg A’, where it is below the | At the trial of steam-boilers at the fair of the 
line of great heat, and consequently does not} American Institute, Nov., 1871, the best re- 








tend to hasten the burning out of the boiler-| sult given by any of five in competition was 
plates. 8.24 Ibs. of water evaporated by a pound of 
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coal. Last October Mr. Sevill Schofield, 


proprietor of ‘‘ Economy Mills,” Manayunk, 
sent Mr. Bate a letter, after using his patent 
generator three ‘or four months, in which he 
says he finds a large saving in fuel over the 
old Lip boiler. Having put in two, in place 
of two Lip boilers previously used, he had 
occasion to use but one of them, with a large 
saving of coal. 

Mr. J. L. Dewees, Asst. Boiler Inspector 
of Philadelphia, in a letter dated March 1, 
1879, gives his opinion of the Bate Steam 
Generator in the following words: ‘I can 
say it is about one of. the best I have ever 
examined, the boiler being accessible and 
very convenient at all important points for 
cleaning and repairing, and upon examina- 
tion I find it constructed of the best material 
and very strongly braced, without interfering 
with convenience of cleaning, and upon 
making inquiry at mill where one of your 
boilers is at work, in place of two Lip boilers 
removed, I find your boiler giving extraor- 
dinary results, saving at least 33 per cent. of 
fuel over other boilers removed.” The Bate 
Steam Generator is manufactured, with all 
its appliances, by Wm. T. Bate & Son, Con- 
shohocken, Pa. 


| 
| 
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The Rowland Vertical Engine. 


This engine, built by F. C. & A. E. Row- 
land, Engineers, New Haven, Conn., is said 
to have been designed with especial refer- | 
ence to economy in cost and simplicity in 
construction It is claimed to have larger | 
wearing surfaces than any engine of its class 
now in the market, thereby insuring cool | 
journals and reducing the wear on the 
moving parts to aminimum. Taking a 4”’x6” | 
engine as a sample, we find the diameter | 
of main journals to be 1} inches by 7 inches | 
long, each, making a total of 14 inches in 
length. The crank pin is 14 inches diameter | 
by 3 inches long. Cross-head wrist pin is | 
$ inches by 4 inches long. Cross-head is 
6} inches diameter by 6 inches long, making 
61 square inches of surface on each. side. 
The eccentric strap is 18 inches face. Wrist 
pin in valve stem arm is 4” diameter by 2 | 
inches long; in fact, nearly every journal 
is four times its diameter, in length. The 
crank shaft, connecting and piston rods, 
wrist pins, &c., are all of hammered steel. 
Every part is fitted to a gauge, and inter- 
changeable, insuring accuracy in construc- | 
tion. One peculiar feature of this engine 
is its connecting rod, which has neither gibs, 
keys, bolts, nor set screws, but a thread cut 
on the outside of each strap, the boxes being 
drawn together by a nut which encircles the 
strap and is jammed by another nut on the 
rod, so that no engineer, however inex- 
perienced he may be, can, by any possi- 
bility, get the rod out of order. The piston 
is packed in the usual way by an inside and 
two outside rings set out by springs. The 
valve chest is circular, with the valve turned 
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to fit—a type of valve long tested with the 


best results on the Corliss and other en- 
gines. The cross-head is simply a sleeve 


into which the piston rod is screwed and 
secured by a nut; it runs in the frame which 
is bored out to receive it. By this arrange- 
ment there can be no possibility of the cross- 
head getting out of line. The feed pump is 
, constructed so that it is always ‘“‘ primed,” 
| and it cannot lose its water by leaky valves, 
| a feature which is very desirable, as many | 
| Who have had trouble in that way will | 
attest. | 
| The engine is provided with a large base, | 
thus insuring a firm foundation. Each en- 
gine is fitted with governor, lubricator, stop 


| valve, drip cocks, oil cups, feed pump, and 


wrenches, complete, ready for steam. All | 
the work is said to have been done in a first- | 
class manner, and none but the best materials | 
used. The Messrs. Rowland are preparing | 
to build yacht engines which shall be as | 


/simple and effective as their vertical engine | 
| appears to be. 


They are also now construct- | 
ing upright boilers to go with their engines. 
The engines are adapted for all varieties of 
work. | 

For further information in regard to their | 
vertical and yacht engines and upright | 
boilers, Messrs. Rowland may be addressed 
as above. 

———_~@be—__—. 
Engineering Popularized. 

(No. III.) 





Messrs. Editors :— 

Having endeavored in our last to establish 
the standard of correct engine performance, 
let us see how to apply it to any given case, 
as a preliminary to which it is necessary to | 
show how each of the described curves is 
drawn. 

TO RUN THE ADIABATIC CURVE. 
The mathematician will recognize the equa- 





| tion of the adiabatic curve to be—p a v- 1°—- | 


which looks ugly. It merely means that the 


| absolute pressure existing at one point of the 


stroke during expansion is equal to the tenth | 
power of the ninth root of the volume of the | 


| 


cylinder, including clearance at the point of | 


| cut-off divided by the tenth power of the | 


ninth root of the corresponding volume at | 
the point of the stroke in question, and mul- | 
tiplied by the absolute pressure at the point 


_of cut-off !—which is a good deal of meaning 


in smallcompass. Now the honest fact is that 
cube root would throw nine out of ten of us, 


let alone the ninth root of the tenth power. 


We will therefore shy right around the above 
formula, and get at our curve another way. 
A table of volumes of steam at different press- 
ures may be found in every engineering 
work on steam, and these volumes being based 
on no transmission of heat to or from the 
steam, @. ¢., a constant quantity of heat will 
at once give us the ordinates of the curve 
sought, as follows :— 

(NorEe:—Any arbitrary unit may be used in measur- 
ing the horizontal lines as Ss. KY, etc., which represent 
the volumes, so that for convenience sake we will use 

| the same 40 scale for all measurements, remembering 
that it means pounds only when applied to the vertical 
ordinates. ) 

Working now upon the actual diagram as 
shown in Fig. 1, take the point of release R, 
at which the pressure is Rm=23 lbs. as the 
starting point. What. was the volume at any 
other pressure, say 501bs ? Drawa horizontal 
line Ss at a height from XZ equal tg that 
pressure. Remembering that the lengths of 


the volume lines KY, Ss, RA, etc. are pro- 
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portional to the tabular volumes of steam at 

the corresponding pressures, we have the 

proportion RA : Ss :: vol. Rn, whence 

RA x vol. Sn 

~ vol. Rm. 
All tables of volumes do not exactly agree, 

and in this calculation we are using the one 

found on page 400 of Nystrom’s Pocket Book. 

It is well enough to say here that when we 


Ss— 


\say, for instance, vol. Rm=vol 23 Ibs.= 


1066.3, we mean simply that a given quantity 
of steam at 23 Ibs. pressure occupies 1066 ;8, 


‘times the space which it would occupy if in 


the state of water, and a table of volumes is 
simply a collection of these relative volumes 
at different pressures. Since RA and vol. 
Rm are used in the calculation of every point 
of the curve, we may shorten the work by 
finding at once the value of 
a 
vol. Rm — 1066.: 
and retaining it as a constant. Inserting it 
in the above formula, we have, Ss = .115 x 
508.29 = 58.5 Ibs., which we at once lay off 
from s giving us the point S of the adiabatic 
curve, 
The volume for any other pressure as the 
absolute boiler pressure X Y=83 lbs., is found 
by multiplying the constant .115 by the vol- 


ume for that pressure, thus:—.115x317.2= 
36.5=K Y, giving K the point of cut-off due 
to the terminal C Z. This method of running 
the adiabatic curve is much simpler than any 
yet promulgated, and is by no means formi- 
dable. As, however, a table of volumes is 
not always at hand, and the process, at best, 
is not easily memorized, I have little hope 
that many of my readers will ever trouble the 
adiabatic curve. So that, after all, the standard 
which we have been at so much pains to de- 
monstrate, though correct, is too refined for 
common practice. What, then, shall we do? 
We have already remarked that the isother- 
mal curve is not widely removed from the 
adiabatic, and, being a hyperbola, it is very 





/easily run by the following new and much 


simplified method: 
TO RUN THE ISOTHERMAL CURVE. 

Through the point of release R, draw the 
horizontal line R A, and erect the perpendic- 
ular R L. ML may be the boiler line or any 
other convenient line. From L draw the di- 
agonal L X to X, the point of intersection of 
the clearance and vacuum lines, and where it 
cuts RA at T, erect the cut-off line T k, 
which gives the point k as the point of iso- 
thermal cut-off, due to the terminal C Z, as 
K was the point of adiabatic cut-off. 

Next, take any points, b, b’, b’, at random, 
and draw the diagonals bX, b’X, b’X, and 
from their intersections c, c’, c’” with Tk 
draw horizontals ca, c’a’, c’ a”, and the 
points a, a’, a”, in which they intersect ver- 
ticals through the corresponding points b, b’, 
b’, are points on the isothermal curve, and 
the curve may now be sketched by hand. 
After practising this a couple of times it will 
be easily remembered, and any engineer can 
thus run the true curve on his diagram in five 
minutes. 

Now, I am a firm believer in making a 
practical application of everything we learn; 
so what is the good of all the above, any 
way ? This is it: It enables us to express, 
in one word, the economic value of any en- 
gine, existing or proposed,—and that word is 
CYLINDER EFFICIENCY,—and cylinder efficien- 
cy is merely the ratio of the m. e. p. (mean 
effective pressure) of the actual card to the 
m. e. p. of the circumscribing adiabatic card, 
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from the point of release to the boiler line. 
This simple measure,—-cylinder efficiency ,— 
includes all that need be said about the theo- 
retic, or, in fact, the actual economy of an 
engine under any given conditions. If the 
duty is expressed in lbs. coal per H. P. per 
hour, as iscommon, it is necessary to qualify, 
by specifying the evaporative duty of the 
boiler, for which the engine is not responsi- 
ble. 

Sometimes the supply and exhaust pipes or 
the ports are too small, and the economy suf- 
fers from a low initial or considerable back 
pressure; or the valves may leak; or from a 
low piston speed, or, rather, a long stroke 
and large cylinder, a serious loss may be 
taking place, from condensation and re-evap- 


| oration; or it may be desirable to measure 





the amount of loss from excessive clearance. 
Whatever the faults, they seem to be very 
concisely controlled by the single test of cyl- 
inder efficiency. 

A well-designed and correct working en- 
gine should show a cylinder efficiency of 95 
per cent. of the adiabatic diagram. If the 
efficiency falls below 90 per cent. there is 
something radically wrong. If it were pos- 
sible to get 100 per cent. we should then be 
securing all the work possible from the steam 
used. The efficiency of the diagram in the 
Fig. is only 78 per cent., and yet the diagram 
represents the performance of a “ first-class ”’ 
engine. In fact, I should like to see every 
engine builder tied down to some such guar- 
antee as follows :—‘‘ Said engine shall develop 
100 I. H. P. on 80 Ibs. steam at 1-5th cut-off, 
and shall show a cylinder efficiency of 95 per 
cent. of the adiabatic diagram, said efficiency 
to be continued over a range of power from 
70 to 1401. H. P.” Such a guarantee would 
mean business, since it includes, in a word, 
everything for which the engine is responsi- 
ble, and the purchaser might rest assured that, 
if the guarantee were sustained, he would be 
getting strictly first-class performance for his 
money. If the coal don’t pan out satisfactori- 
ly, then the fault is in the boiler, or the fire- 
man, or the fuel itself—no reproach can at- 
tach to the engine. In like manner, on a con- 
densing engine, the efficiency of the condens- 
er should be guaranteed to be 70 per cent. of 
perfect vacuum, by the card. In this con- 
nection, note the fact that the effective vac- 
uum in the cylinder is always less than that 
in the condenser, owing to the heat of the 
cylinder, friction of ports, &c. A vacuum of 
26 inches, or 13 lbs. by gauge, will seldom 
show over 10 or 11 lbs. in the cylinder. 

As already stated, the determination of the 
adiabatic curve, and hence the efficiency in 
relation to it, will not commonly be at- 
tempted, preference being given to the more 
convenient isothermal curve. A careful 
measurement, by planimeter, from a large 
number of curves of each kind, run in pairs 
from different terminals, shows the m. e. Pp. 
measured to the isothermal to be in general 
about 95 per cent. of the m. e. p. measured to 
the adiabatic curve, over a range of cut-off, 
corresponding to all ordinary demands upon 
anengine. Hence, if we prefer “‘ for short,” 
we may measure the m. e. p. of any given 
card with reference to the m. e. p. of the en- 
closing isothermal, and, multiplying it by the 
decimal .95, we will have the true cylinder 
sufficiency, with efficient accuracy. 

The test by the determination of efficiency 
will come more within the domain of expert 
practice, and the probabilities are that, in a 
majority of cases, an expert would be called 
in to verify a guarantee, a above illustrated. 
For every day use in the engine room there 
is another and recently devised method of de- 
termining the degree of economy from the 
dard, which is elegant in its simplicity, and 
which really develops, with perfect accu- 
racy, the main points that the card has to 
show. I refer to the process of computing 
the amount of water consumed per hour, in 
the shape of steam, for each H. P. developed. 
A knowledge of this computation and of the 
foregoing method of running the isothermal 
curve is of inestimable value, and, once ac- 
quired, really constitutes a handy pocket edi- 
tion of engineering practice, as regards the 
indicator. 

I am so often told—‘‘I don’t see how you 
can tell from that card how much steam the 
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engine uses,” that I will digress at this 
point enough to outline the fundamental prin- 
ciple of the old method of calculation. Re- 
ferring to the diagram, the exhaust valve is 
seen to open at the point R, at which instant 
the pressure had fallen to Rm=23 Ibs., the 
steam occupying a volume of x cubic inches, 
found by multiplying the area of the piston 
by the number of inches of the stroke up to 
that point including clearance. The tables 
show us that the 23 Ibs. pressure, the volume 
of steam is 1066 times the volume of the 
water which it would form if condensed. 
Dividing the cubic inches of steam by 1066, 


>. 
we havez7,=Y bie inches we x- 
1066—Y cubic inches of water ex 


hausted per stroke or half revolution. Mul- 
tiply this by the number of strokes per hour, 
and divide by the H. P. of the card, and we 
get the cubic inches of water per H. P., per 
hour, which is then reduced to pounds,— 
simple in idea, but tedious in practice. 

The other method above alluded to is 
founded on an entirely different principle, 
which, while it is vastly simpler, is at the 
same time more accurate. The credit of the 
process is due to a young Western mathema- 
tician, and the why and wherefore of it are 
fully explained in a valuable little practical 
reatise, published by the Engine Co. in 
whose employ he then was. For that reason 
I will not detail the theory of the process 
here, but will take the liberty of introducing 
the computation table in a form still more 
simplified, by which one step of the calcu- 
lation is saved. 
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2060.10 
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374.32 51 1688.10 61 1998.36 
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COMPUTATION TABLE. 


WP 





W 


3 


6225.24 16 567.36 26 895.70 36 1215.72 46 1531.80 56 1841 76 


30 03 19 666.90 29 992.38 39 1311.18 49 1625.82 59 1936.38 


6.57 23,798.20 3 


5 


4500.22 





5 533.85 25 863.25 35 1184.05 45 1500.39 55 1811.7, 65 2121.69 


7 260.54 17 600.78 27 927.99 37 1247.64 47 1563.22 57 1874.16 
8 295.44 18 633.96 28) 960.12 38 1279.46 48 1594 56 58 1905.30 


13 4¢ 


1: 
e 


93 


10 364.40 20,699.80 


| 
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It will be noted that the old method de- 
scribed requires a knowledge of the stroke, 
bore and speed of the engine. In this pro- | 
cess nothing but the naked card and its | 
scale are required. | 

TO COMPUTE THE WATER FROM THE CARD. | 

Extend the expansion curve from R to the | 
end of the card, which may general be 
done with sufficient accuracy by the eye. | 
Measure the absolute terminal from vacuum | 
C Z=22 Ibs;—also the m. e. p=22.6 lbs. In| 
the column of terminals T, find the terminal 
22:—divide the corresponding number in 
column W by the m, e. p.—thus: 

765.38 

22.6 


12 432.72 22 765.38 32 1088.32 42 1405.74 521719.12 62 2029.26 


11 398.64 21 732.69 31 1056.48 411 


| 
| 
| 
| 
| 


=33.9, and the deed is done ! 33,9 Ibs. 


water per H. P. per hour. To correct for 
clearance and compression; draw from C 
the horizontal line C 1, and note where it 
cuts both the compression curve and the end 
of the diagram in the points 2 and 1. When 
there is compression as the curve E M, mul- 
tiply the water above found by C 2, and| 
divide by C 1, (still using the 40 scale for the 
33.9 x 112 | 
124 

=30.6, the corrected and final result. If 
there is but little or no compression, this cor- 

rection will be in the form of an increase, 

and may be found as follows: When the 
compression is less than the terminal, the 
compression curve may be extended up by 

the eye sufficiently close, till it cuts the line 
C1. If there is no compression at all, as is 
the faulty practice with some builders, draw 
the diagonal X 1 from X to the intersection 
of the terminal line C 1 with the end of the 
diagram. 





| 


horizontal measurements,) thus : 





Produce the atmospheric, or back 
i 


| per H. Pp, 


ressure line, if any, till it cuts this ae 


in t; erect the perpendicular t 3, and where | 
3 is the point 


it cuts the terminal line at 
where a compression curve from O would 
terminate As before, multiply the apparent 
water by C 3, and divide always by C 1, and 
3.9 x 126 


3 
we have— {24 — 34-4, the corrected ®on- 


sumption. 

To get an idea of the value of compression 
just note that the gain from full initial com- 
pression over no compression at all is 

34.4—30.6 

8440 ~ 
very handsome showing, while the increased 
use of steam from the slightly later cut-off 


=11 per cent., a 
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which we may reasonably expect 
as the actual duty of an engine making the 
card under discussion, working with and 
without compression as specified. This re- 
presents at, for instance, 100 H. P., from 
4,400 to 5,000 lbs. coal burned per 10 hours 
run. With first-class duty 100 H P should 
be realized on not to exceed 3000 lbs. coal 
per 10 hours, actual. 

Wo. 
Standard Universal Milling Machine. 


LEE CHURCH. 





The machine we illustrate on this page is 
one that has attained some celebrity both in 
this country and Europe; taking high rank 
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BRAINARD UNIVERSAL MILLING MACHINE. 


‘necessary to compensate for the power lost in | 


compression is not proportionately large, as 
may be found by trial. Taking the two re- 
sults above found, and adding to each 15 per 
cent. of its value for losses not noted by the 


indicator, and we get respectively 35.2 lbs. 
and 39.5 lbs. water. 
Assume that a fair average boiler will 


evaporate 8 lbs. water per Ib. coal, and divid- 


39.5 
ing we get with no compression —_~ =5 Ibs. 


35.2 
coal, and with compression-- a =4. 4 lbs. coal 


for convenience, accuracy, and comprehen- 
siveness. 

The working parts, as will be seen upon 
reference to the engraving, are mounted upon 
a strong column, or standard, ending in an 
arch, which carries a large arm for the pur- 
pose of supporting the outside center of 
mill arbor. Immediately beneath the arch 
is the driving cone, which is full geared, 
giving six speeds; a portion of the feed train 
is seen in the rear. 

Upon the front of standard, and sliding 


perpendicularly on it, is a strong knee, 



































































































which supports a carriage having a cross 
motion upon the knee. Above the carriage 
is the work table, which is connected with 
the feed works, and can be actuated from 
either end by hand, or connected with the 
automatic feed. The work table is, T, slotted 
exactly parallel and at right angles with the 
face of standard. As these slots receive the 
various ‘‘attachments”’ intended to be used 
with the machine, great care is taken to have 
them perfect; the slots in the five sizes of 
the Universal Machines being finished to one 
standard size by milling. The knee with its 
appendages is elevated or depressed by bevel 
gears, connected with a large dial, reading to 
thousandths of an inch. 

Upon the work table is shown the attach- 
ment known as the ‘‘Automatic Spiral Cut- 
ter,” in position for cutting a long, conical 
spiral, usually regarded as one of the most 
complicated jobs a machine is required to 
perform. The machine is set for cutting a 
right hand spiral, but cuts left hand with 
equal facility. Upon loosening three nuts, 
this attachment can be removed, and any 
other device substituted; the most common 
of which are a ‘‘ Universal Head,” and a 
rotary vise, various sizes and styles of which 
are furnished, but are not shown in the 
engraving. 

We illustrate, however, a Hand Spiral 
Cutter, intended for use upon the same 
machine as a cheaper substitute for the auto- 
matic device; also the Union Head. 

The machine with its attachments takes in 
a wide range of work. For plain milling it 
is far more convenient and efficient than 
“plain” machines, while it can be used for 
cutting bevel spur or worm gears, also the 
teeth of all the various milling cutters needed 
for any kind of work; they are adapted, 
also, for milling straight or circular slots, 
fluting taps or reamers, finishing nuts, and 
the heads of bolts and set screws; cutting 
key-seats, making twist, flat, or fluted drills; 
die-sinking, and an almost innumerable va- 
riety of other jobs. 

There are many conveniences that cannot 
be shown in the engraving, which add ma- 
terially to the value of the machine; for in- 
stance, a device for taking up all slack mo- 
tion in the feed-screw and nut, giving a pos- 
itive feed, and enhancing the durability of 
the milling cutters; another regulates the 
tension of the feed-belt by the turning of a 
hand-nut. Loose bronze collars interpose 
where there is much thrust; a dust-cap pro- 
tects the outer end of spindle, which has a 
hole through its entire length, and a screw 
on outer end to receive a chuck. A channel 
surrounds the work-table, to carry off oil or 
water. The feed-worm and worm-gear are of 
hardened tool steel, the feed-screw also being 
of steel. And‘the entire machine bears evi- 
dence of careful study, and an appreciation 
of the requirements of a universal milling 
machine. 

It may be added that the workmanship is 
of the highest order, the machine receiving 
the encomiums of the judges at the Centen- 
nial Exposition, and a gold medal at the re- 
cent exhibition of the Massachusetts Char. 
Mechanics’ Association, the judges stating 
the workmanship to be ‘‘of the best and 
most perfect kind,” and that ‘‘ the several 
parts or different devices for milling various 
shapes, that may be attached to each ma- 
chine, show a greatly advanced improve- 
ment in milling machinery.”’ 

The machines are made by the Brainard 
Milling Machine Company, whose office is at 
36 & 38 Oliver St., Boston, and works at 
Hyde Park, Mass. They make a specialty 
of this class of machinery. 


———_->- ——__ 


Wm. Allen & Sons, Worcester, have re- 
cently put in several Victor Feed Water 
Heaters and Purifiers which are giving ex- 
cellent satisfaction. They are very easily 
cleaned, work either with live steam or ex- 
haust and deliver the water very hot and 
clean. 


~ pe 


The Brainard Milling Machine Co. lately 





sold one of their largest-sized Universal Mil- 
| lers to go into a Government machine shop 
| in Sweden. 
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Improvements in Modern Steam Engines. 


BY STEPHEN ROPER, ENGINEER. 





Figs. 1. and 2. represent the Woodbury, 
Booth & Pryor, Automatic cut-off engine. 
As will be observed the bed plate is of the 
girder frame pattern, a design which has for 
several years become a favorite with engi- 
neers, both in this 
country and Europe 
This perhaps arises 
from the fact, that it 
affords the best dis- 
position that can be 
made of the material 
to insure sufficient 
strength and rigidity, 
without extra weight 
of metal, as the center 
frame coincides with 
the plane of the line of 
strain, and with the 
center line of the en- 


gine. Besides, the 
strains induced by 


expansion and con- 
traction, can be more 
sasily neutralized, in 
this, than in any other 
form. The frame is 
faced up at one end to 
receive the cylinder, 
the other end contain- 
ing the back leg and 
pillow-block bearing. 
The cylinder which is 
sast separate, forms 
a butt joint with the 
housing and _ rests 
firmly on a handsomely designed hollow pe- 
destal. 

The admission and escape of the steam is 
accomplished by a double-slide valve, as 
shown in Fig. 3, while the cut-off is effected 
by a semi-rotary valve, as shown in Fig. 4, 
located on the back of the steam chest, di- | 
rectly over the main steam valve; the cylinder | 
in which it works being cast with the main | 
valve. It will be noticed that it has diagonal | 
admission edges, with ports to correspond, so 
that by revolving it in ifs seat, it is made to 
cut-off sooner or later the range being from 
Zero or nothing to } stroke, according to cir- | 
cumstances The steam-valve receives its | 
motion in the ordinary way, from an eccentric 
on the main shaft, and the cut-off by an in- 
dependent eccentric, on the rod of which is 
a ball and socket 
joint, which allows 
the valve to rotate 
more, or less, accord- 
ing to the require- 
ments of load and 
pressure. The rota- 
tion which never ex- 
ceeds one quarter of 
revolution of the 
valve, is effected by a 
pinion on the eccen- 
tric rod, which gives 
motion to the cut-off, 
and into which a rack 
on the end of the gov- 
ernor spindle works, 
which places the cut- 
off completely under 
the control of the 
governor. It would 
be difficult to devise 
any mechanical ar- 
rangement, more sim 
ple and effective, than 
the cut-off of these 
engines; besides, as 
the cut-off valve 
balanced, and has a 
long bearing, there is no liability of its wear- 
ing, or becoming leaky. 

The governor, which is of the fly-ball, or 
centrifugal pattern, though of peculiar design, 
is admirably adapted to control the speed of 
these engines, as it is very powerful, and sen- 
sitive, and holds the cut-off valve under 
complete control, under all circumstances. 
The arms of the governor have their fulcrum 
in an ornamental ring, resting on four brack- 
ets, attached to the -vertical column, and, as 
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the tilts of the arms extend across the center, | handsomely jacketted, which adds to their| A varnish for foundry patterns and ma- 
and have their points of suspension on the | economy by preventing radiation, and con-| chinery has been patented in Germany, which 
side opposite to that of the balls, they acquire | densation; that the cross-head is provided | dries as soon as put on, gives the patterns a 
an extensive range of movement, with a) with convenient arrangements for easy and | smooth surface, thus insuring an easy slip out 
accurate adjustment; that the cranks are | of the mold, and prevents the patterns from 


small variation of speed. The governor is 
also.provided with a dash pot, on the lower 
end of the spindle, which insures a smooth, 
noiseless, and uniform movement, both in 
raising and lowering. 
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accurately counter-balanced, which is a con- | 
sideration of great importance, especially in | 
engines traveling at a high rate of piston | is prepared as follows: 
A very important and ' speed; that the crank pins have a hollow cel-| pounds of shellac, 10 pounds of manilla co- 
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Fig. 1—Front View or Woopsury, Bootu & Pryor’s AUTOMATIC CUT-OFF-ENGINE. 


agreeable feature of these engines is, the ab- 


sence of all complication in the valves and 


valve gear; there being only two valves, each 
consisting of but one piece, and all the con- 
nections and arrangements for adjustment 
being easy of access. Each engine is pro- 
vided with a standard gauge, by which the 
valves may at any time, in case of wear, be 
adjusted to their original position, and ren- 
dered perfectly steam tight, by any person of 
ordinary intelligence, which obviates a diffi- 
culty, often experienced in adjusting the 
valves of other steam engines. Besides as 
the cut-off valve, and a valve seat, are cylin- 
drical in form, they can be repaired or re 
newed at a very trifling cost, or without the 
use of any special tools. 

Some of the advantages of the Woodbury, 


lar, or receptacle in the center, for the pur- 
pose of containing the lubricating material 
which prevents the possibility of heating; 
that the bottom flange of the bed-plate or 


housing, is so designed as to form a trough, | 


which extends from the cylinder head to the 
outer end of the pillow block, for the pur- 
pose of catching the drips from the cross- 
head, crank, and eccentrics, (those from the 
governor and valve spindles, being conducted 
into the dash pots) that the valve and piston 
rods, wrists, crank pins, and crank shafts, 
are made of steel, thus diminishing the lia- 
bility to wear, and likewise the expense of 
repairs; that the connecting rods and main 
journal boxes, are of ample proportions made 
of the best material, and accurately fitted, 
thus insuring durability. 








Fig. 2—Back VIEW oF Woopsury, Bootu & Pryor’s AUTOMATIC CUT-OFF ENGINE. 


Booth & Pryor engines are, that they are 
handsome in design, and convenient and 
simple in arrangement; that the ports are 
located sufficiently low in the walls of the 
cylinder, to secure perfect drainage, and ob- 
viate the liability of the cylinder or piston to 
become fractured by an accumulation of the 
water of condensation; that drip cocks may 
be dispensed with altogether; that the pistons 
have the most approved and convenient me- 
tallic spring packing; that the cylinders are 


The Woodbury, Booth & Pryor engines, 
both Automatic cut-off, and throttling, are 
second to none in this country, in point of 
durability, efficiency and economy. They 
are manufactured at Rochester, N. Y., inany 
size to meet the requirements of the purchaser. 


——. +e 


The Farist Steel Works, at Windsor Locks, 
Conn., will soon start up, as a new company 
has been formed. 


warping, shrinking or swelling, as it is per- 
fectly impervious to moisture. This varnish 
Place in a vessel 50 


pal, and 10 pounds of 
Zanguebar copal, and 
heat it by the external 
application of steam 
for four or six hours, 
stirring it in the 
meantime constantly. 
Then add 150 parts 
of the finest potato 
spirit, and heat the 
whole during four 
hours to 190 degrees 
Fah. This liquid is 
then dyed by the ad- 
dition of orange color 
and can then be used 
for painting the pat- 
terns. When used 
for painting and glaz- 
ing machinery, the 
varnish may cunsist 
of 35 pounds of shel- 
lac, 5 pounds of 
cocoriel copal, 10 
pounds of Zangue- 
bar copal, and 150 
pounds of spirit. 
Similar varnish to 
the above is used 
quite extensively by 
pattern makers in 
this country, and much of the superior ap- 
pearance of American castings is due to its 
use. 
ce 





We shall always be obliged to manufac- 
turers to mail us circulars of new machinery. 






























Brown & Sharpo Co. 
Providence,R.I. 


MICROMETER SHEET METAL GAUGE. 


——— +> ——— 
Standard Wire Gauges. 


Notwithstanding 
the progress of our 
times, many of the 
customs and usages 
of a less enlightened 
period still cling to 
us. Though it would 
be difficult to find a 
man at this day who 
would place a stone 
in one end of a bag 
on the horse’s back 
to balance the grain 
in the other end, yet 
many hold to tradi- 
tional customs of 
equal absurdity. 

Some of these it is 
hard to induce people 
to discard for better, 
but now and then 
some bold reformer 
succeeds. The meth- 
od of gauging sheet 
metals by the arbi- 
trary and irregular 
scales represented by all but one of a half 
dozen different ‘‘ wire gauges,” the sizes cal- 
culated on some of which are carried out to 
millionths of an inch, has always seemed to us 
like ‘‘ putting the stone in the bag’ ” Even if 
all these gauges could be relied upon for ac- 
curacy up tosuch infinitessimal measurements 
—which any skilled mechanic knows to be 
next to impossible—their irregularity of sizes 
and variations from each other on the same 


‘ size (with the single exception of the Ameri- 
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can standard) must always constitute a source 
of error and perplexity. Below we give a 
table comparing the six different wire gauges 
in use at the present time. 


Different Standards for Wire Gauge in 
use in the United States. 


Dimensions of Sizes, in Dectmal Parts of an Inch, 
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00 «| .3648 | .88 | .381 | .38 3282 | .... 
0 | .82495 | .84 | .307 | .305 2994; .... 
1 | .2893 | .3 283 | .285 2777 | 
2 | .25763 | -284 | .263 | .265 SG 
3 | 92942 | 1259 | 1944 | 1245 | (e401) 127! 
4 | .20431 | .288 | .225 | .225 See 
5 | .18194 | .22 | .207 | .205 SORIAGL | ereree 
6 | .16202 | .203 | .192 | .19 RAGED: 655. 

7 | 2aa@S | 318, | ae |. | 88)... 
g | .12849 | .165 | .162 | .16 -1605| .... 
g | .11443 | .148 | .148 | .145 aa |... 
10 | 10189 | .134] .135 |..13 et | o> 
11. | 090742; .12 | .12 | .1175 1205 |... 
12 | .080808 | .109 | .105 | .105 .1065| .... 
13 | .071961| .095 | .092 | .0925 | .0928 .... 
14 | 064084 .0838 | .08 =| .08 .0816 | .083 
15 | .057068  .072 | .072 | .07 0726 | .072 
16 | .05082 | .065 | .063 | .061 .0627 | .065 
17 | .045257 | .058 | .054 | .0525 | .0546 | .058 
18 | .040303 | .049 | .047 | .045 -0478 | .049 
19 | .03539 | .042 | 041 | 039 | .0411 | .04 
20 | 031961 | -035 | .035 | .034 0351 | .035 
91 | 028462! :032 | .032 | 03 10321 | 10315 
22 | 025347 | .028 | .028 | .027 .029 | .0295 
23 | .022571| .025 | .025 | .024 .0261 | .027 
24 | .0201 | “099 | 023 | .0215 | .0231 | .025 
25 | .0179 | .02 | .02 .019 .0212 | .023 
26 | .01594 | .018 |) .018 | .018 0194 | .0205 
27 014195 | .016 | .017 | .017 0182 | .01875 
28 012641 | .014 | .016 | .016 017 | .0165 
99 | .011257| .013 | °015 = .015 0163 | .0155 
30 | .010025| .012 | .014 | .014 0156 | .01375 
31 | .008928| .01 | .0135 | .013 0146 | .01225 
32 00795 | .009 | .013 | .012 0136 | .01125 
33 | 00708 | .008 | .011 | .O11 .013 | .01025 
34 | .006304 007 | .01 Ol | -.0118 | .0095 
35 | .005614| .005 | .0095 | .009 | .0109| .009 
36 | .005 004 | -009 | .008 | .01 | .0075 
37 | 001453... | -0085 | .00725 | .0095 | .0065 
38 | .003965 008  .0065 | .009 | .00575 
39 | .003531 | .... | 0075 .00575 | .0083 | .005 
40 | 1003144 |... .007 | .005 =| .0078 | .0045 


When one of these gauges becomes worn, 
how is it possible to work satisfactorily by its 
use ? Or, if the gauge is inaccurate when new, 
what mistakes and trouble must come up in 
giving and receiving orders for sheet metal 
work and wire? We are pleased to see a 
gauge coming into use among leading manu- 
facturers that reduces the whole system of 
sheet metal and wire gauging to standard 
uniformity, accuracy and regularity. It is the 
Micrometer Sheet Metal Gauge, made by the 
Brown & Sharpe Manufacturing Co., a cut of 
which is here shown full size. It measures 
the thickness of sheet metal wire or other 
material by thousandths of an inch up to ;% of 
an inch at any point within half an inch of 
the edge, and can be applied as easily as the 
common gauge. The wear resulting from 
use can easily be taken up and perfect adjust- 
ment maintained. It is not as expensive as 
the old style of gauge and may always be 
relied upon. The annoyance incidental to 
the use of the common wire gauges, and the 
way to avoid it is clearly set forth in the 
following extract from a circular issued by 
Miller, Metcalf & Parkin, Steel Manufacturers 
of Pittsburgh, Pa. 

‘‘A perusal of these tables 
should satisfy us that we have 
a sufficient variety to choose 
from, and ample refinement, 
when we get down to one mil- 
lionth of an inch, which is the 
final figure in some cases. 

‘*TIn some cases, the difference 
between two numbers fall as 
low as two one-thousandths of 
an inch, in others it is only one 
one-thousandth, &c. 

‘“‘It may be possible to make 
one gauge to any of these stand- 
ards, which shall be so accurate 
as to defy the detection of an 
error, and with the same care it 
may be possible to to make a 
thousand such gauges, but every 
mechanic, and every person ac- 
customed to making accurate 
measurements of the best work, 
knows that it is simply impossi- 
ble to obtain absolute accuracy 
in such pieces of work, when 
produced in large quantities. 

‘* It is impossible commercial- 
ly, on account of the cost, and 
that settles the question. 
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‘‘Every one knows of the wonderful ac- 
curacy of the Whitworth gauges, and also of 
their enormous price, which makes them 
almost unsalable. 

‘In regard to ordinary wire gauges, they 
are notoriously inaccurate, because they can- 
not be made accurate and be at. all salable. 

‘‘We have two new gauges in our posses- 
sion, which were kept in our offices for pur- 
poses of comparison, and to prevent their 
wearing they were not allowed to go into the 
mills. 

“‘In a recent case, a sample under discus- 
sion, measured on one gauge, tight twenty- 
three, and on the other light twenty-four, 
and our customer said it was neither, by his 
gauge, and did not suit him anyhow. 

“One of our new gauges has its No. 23 so 
much larger than its No. 22, that the differ- 


-ence can be easily detected by the naked eye; 


yet No. 23 ought to be two to four thous- 
andths smaller than No. 22. 

‘‘If we were to roll No. 23 by that gauge, 
how would our customer get what he wanted, 
unless his gauge accidentally contained the 
same blunder ? Yet our gauge is a new one, 
stamped with the maker’s name, and cost 
about six dollars. 

‘* Another trouble is with the wearing of 
the gauges, for which there is no remedy; 
and we imagine that no man ever throws 
away a gauge because it is worn out; on the 
contrary, it represents an outlay of six dol 
lars; he is used to it, he measures everything 
by it, and he is mad when anything does not 
measure to suit it. A still more serious dif- 
ficulty arises from a very common mode of 
ordering. We frequently have orders for 
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such a gauge, ‘light’ or ‘tight,’ ‘full’ or 
scant,’ ‘heavy’ or ‘easy;’ or such a 
number and one-half; for instance 154. 

“This latter is terribly confusing to a 
roller; he almost always takes it to mean 
that it is to be thicker than the whole num- 
ber, and is pretty certain to make it 14} for 
154, if he is not warned beforehand. 

“Then in regard to the terms ‘light,’ 
‘easy,’ &c., we have, for instance, the dif- 
ferences between Nos. 27 and 28, in the 
three systems as follows : 

.00225 002 001554 
or two hundred and twenty-five one hundred 
thousandths, two one-thousandths, and fifteen 
hundred and fifty-four millionths. 

‘*How is it possible for a roller to know just 
how many millionths of an inch another 
man, whom he never saw, means when he 
says No. 28 ‘full,’ or No. 27 ‘easy? and 
how is he to guess how many thousandths of 
an inch the other man’s gauge is wrong in 
ts make, or how many hundredths it has 
worn in years of steady use? This is no 
fancy sketch, the above are every-day diffi- 
culties in this age, when every man knows 
just what he wants and will have nothing 
else, and yet has no better way of telling his 
wants, than to say I want such a gauge 
‘tight,’ when probably his gauge differs 
from every other gauge that was ever made. 

‘*« There is a very easy and simple way out of 
this whole snarl, and that is to abandon 
fixed gauges and numbers altogether. 

««The micrometer Sheet Metal Gauges, made 
by the Brown & Sharp Manufacturing Co., 
of Providence, R. I., costs less than a com- 
mon gauge, or no more. They measure 





thousandths of an inch very accurately, and 
even a quarter of a thousandth may be neatly 
measured. 

‘« They are very simple, so that any boy of 
ordinary intelligence can be taught to use 
one in a very few minutes. They have very 
easy arrangements for re-adjustment, when 
worn; and even when worn considerably, 
they can be used accurately, without adjust- 
ment, by making allowance for the error in 
reading at the zero line. 

“‘ We find that mechanics like to work with 
them, and that there is very little trouble to 
get sheet rolling done to within a thousandth 
of an inch on fine sizes. 

‘Our works are fully supplied with these 
instruments, and we urge all parties in 
ordering to give us dimensions and not 
numbers. 

‘‘We cannot now recall a single case of 
serious complaint having arisen where we 
had dimensions expressed in decimals to 
work to.” 

——_—_egpoe———_——_ 


New Gear Cutting Attachment. 


The two cuts herewith shown give a cor- 
rect representation of Mills’ Patent Gear Cut- 
ting Attachment for engine lathes, the utility 
of which will be readily understood by any 
practical machinist. In use it is attached to 
ordinary engine lathes. Fig. 1 shows this 
attachment as cutting a spur gear, and Fig. 
2 as cutting a bevei gear. The attachment is 
shown in its place on the tool post slide. The 
cutter mandrel is represented separately be- 
side the machine. When in place it runs on 
the lathe centers. The blank wheel to be cut 
is placed above the center of the cutter. For 
cutting worm-gearing the machine turns to 
the right or left and feeds down on the screw. 
A bevel-gear is cut by tipping the machine 
forward on its pivot. Weight 96 to 100 
pounds; height of frame, 20 inches; width, 
9inches. The index-plate is 12 inches in 
diameter, and contains 4,294 holes in 38 cir- 
cles, dividing every number to 75, and even 
numbers to 150—or 112 different numbers; 
attached to the index plate is a counter, 
which prevents all liability to mistakes. The 
index plate is the same as made by Through- 
ton & Simmons, of London, England, which 
sells at a high price, while this is offered at 
a reasonable figure. For further particulars, 
address the Gray-Bowman Company, 703 - 
Market Street, St. Louis, Mo. 
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We lately noticed a new slotting machine, 
of 44” stroke, in the shop of W. H. Warren, 
Worcester, which he built and sold for the 
Swedish Government Armory. We also no- 
ticed a 12-inch-stroke shaping machine, of 
new design, which he has just completed for 
W. P. Townsend & Co., Pittsburgh. He is 
making some pump improvements for Blake 
Mfg. Co., Boston. 
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New GEAR, CUTTING ATTACHMENT. 


We learn from the Zanesville 
Courier of March 10th, that Du- 
vall & Co. of that city, had just 
doubled their force of workmen, 
having received thirteen orders 
within ten days, for Stationary 
and Portable Engines, Saw 
Mills, and other machinery. 
They intend soon to further in- 
crease their working force. 
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Watts, Campbell & Co., New- 
ark, N. J., are building some 
large steam-engines. We no- 
ticed under way in their shop a 
pair of 20x48” engines for 
Pilgram & Meyers’ silk-mill, 
Paterson. The band-wheel, 
which was being turned for 
two 3-foot belts, is 16 feet di- 
ameter, and 6 feet 6 inches 
face. It was cast in eight sec- 
tions and weighed, rough, 3,800 
pounds. It will turn off about 
a ton. 
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Three or four new planing 
machines%are soon’to be offered 
to the public by different parties, 
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A Mechanical and a Civil Engineer Lock 
Horns.—Criticisms of S. Roper on Wm 
Lee Church’s Article, No. 1, in the Jan- 
uary No. of the Machinist, 
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ary to place steam boilersin aloft. We now 
come to the most astounding piece of inform- 
ation in the whole article, namely, that the 
indicator is ‘‘ quick to see and speak.” The 


_average engineer will be as much astonished 


Messrs. Epitors:— 

I noticed in the January issue of the 
MACHINIST an article entitled ‘‘ Engineering 
Popularized,” by Wm. Lee Church, C. E., 
and, with all due deference to Mr. Church, 
it is seldom that so many absurdities find 
place in one short article. He starts out by 
telling the world that steam engineering is at 
least three parts common sense, but, at the 
same time, he fails to give the component 
ingredients of the fourth part. He might 
have stated, without any fear of contradic- 
tion, that steam engineering, like civil engi- 
neering, is all common sense, as they are both 
based on scientific principles, and might 
have added, that not more than two-thirds of 
the members of either profession possess 
common sense. He also says that it is not 
his intention to instruct his fellow experts; | 
in which statement he displays certain grains 
of prudence, as any attempt on his part to do | 
so would, in all probability, be a ‘‘labor of 
love lost;” his object, he says, being simply 
to present some points in a new light, in 
which, I think, he has been eminently suc- | 
cessful. The public are informed that it is 
his desire to wake up a little discussion on 
the subject which forms the basis of his. 
article, in all of which he will probably be 
gratified. He gives it as his honest belief, 
that thousands of dollars would be saved 
annually to manufacturers if they would 
attach indicators to the cylinders of 
their engines, and instruct their en- 
gineers to take a set of cards, at least, 
twice every day; and adds, that if an 
engineer is level headed, $50.00 would 
defray the cost of a course of instruc- 
tions from a first-class expert, which 
would enable him to carry out the cal- 
culations in full; or, if not sufficiently 
versed to work up the diagrams himself, 
he might, at least, take them correctly 
and forward them with data to some 
expert in the confidence of the manufac- 
turer, W. L. C., C. E., for’instance, who, 
for an inconsiderable annual fee, would 
undertake the supervision of the motive 
power and machinery. The amount of 
knowledge which would be thus gained 
by the manufacturer of the condition 
and requirements of the various branches 
of his business, would be of immense 
value; for instance: the chipping of cast- 
ings, ramming of molds in a foundry, 
striking at a blacksmith’s forge, and other 
operations, which do not require the use of | 
steam at all. 

Now, it is well known that not more than | 
one in one hundred of the men who have | 
charge of steam engines know how to attach | 
an indicator, take a correct card and make | 
an analysis of it; however deficient they may | 
be in this particular, the owners of steam 
engines are still more so, as, with very few 
exceptions, they literally know nothing about 
the good and bad points in an indicator dia- 
gram. Under such circumstances, the plac- 
ing of an indicator permanently on a steam 
cylinder, would be something like the curl 
in a pig’s tail; while it might be quite orna- 
mental, it would be of no practical value. 
And in relation to the heads of steam engi- 
neers, they are like those of civil engincers; 
they are generally level, except when they 
take a little too much of the—well, we wont 
say. But no course of instruction, even 
under a first-class expert, can qualify them to 
make an analysis of an indicator diagram 
unless they have a certain amount of educa- 
tion. 

Further on we are informed that the 
indicator is by no means confined to the 
‘coal pile,” but that it takes notes of what 
is going on in every room in the building 
where a belt runs, from the coal bunker to 
the loft. This conveys the impression, that, 
unless a belt runs from a coal bunker to a 
loft, the indicator is a mute sentinel. What 
the object could be in running a belt from 
the coal bunker to the loft will be a mystery 
to most engineers, unless the furnaces were 
self-feeders, and even then it is not custom. 


' 





as Balaam was when the ‘‘ass” articulated, 
on being informed on ‘‘reliable” authority 
that the indicator speaks. An honest Hi- 
bernian emigrant, the first time he saw a 
mud turtle, after he arrived in the country, 
was dumbfounded at the idea of a snuff box 
walking, and the generality of engineers will 
be no Jess astonished at the idea of a talking 
indicator. Old fogyism entertains the idea 
that the functions of the indicator are to 
record on paper the changes that are silently 
going on in the cylinder, and the pressure 
exerted against the piston during the whole 
stroke, or any part of it; but we are informed 
by W. L. C., C. E., that the indicator is an 
automaton, seeing and speaking with the 
precision and freedom of a Philadelphia 
lawyer. 

We are told in another paragraph that 
everybody understands the construction of 
the indicator, which will be news to a great 
many, and furthermore that anyone that does 
not, can easily read himself up from any 


| treatise on the subjectin print. Nowas regards 


this latter statement,it is well known that most 
of those who have attempted to do so found 
themselves in the position of the man who 


held a long conversation with ‘‘ Deacon 


Mather,” neither of them was much the wiser 
It appears that 


when they got through. 
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wheel. It has hitherto been generally under- | 
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The reader is next regaled with a profusion 


stood that there is hardly any purpose to | of technical terms, coined forthe occasion, in- 
which steam power is applied in which one | tended, ostensibly, to enlighten the engineer, 


| 
wheel or more were not employed in the ap- | 


but intentionally to astonish the ‘‘ ground- 


plication, but this, according to W. L. C., | lings,” such as ‘‘ Work-a-day language; mys- 


C. E., is erroneous. 


Now, if it is a fact that | teries of the indicator; engine runners; level- 


the steam engine is no longer a machine to | headed engineers; first-class experts; tangi- 
turn a wheel, the crank may be dispensed | ble money; second profits; belt from the coal 


with—the very idea of which would make | bunker to a loft; the indicator quick to see 
Matthew Washbrough and John Stead turn | and speak; the steam engine not a machine 


over in their coffins. 


| 
It is generally ad-|to turn a wheel; confession of faith; law of 


mitted that mankind are indebted to rotary | pressure; tragico-comedy; roaring coal bill; 


motion for nearly all the conveniences and 
elegancies of civilized life; but it seems that 
in the future, to whatever purpose the steam 
engine may be applied, the motion must be 
parallel. Such a revolution can only be 


} 
| 
| 
| 


attributed to one fact, and that is, that no} 


sooner did W. L. C., C. E., take charge of 
the machine, than it got too big for its boots 
and refused to turn the wheel. 


It is asserted in another paragraph, that 


‘‘Smith,” the Captain, of course, of Poca- 


hontas notoriety, is general manager, though 
we are not told of what, and that he paid a 


roaring coal bill, which is susceptible of no | 
other explanation than that the bill was large, | 
and that the coal came from Roaring Brook, | 
in Montour Co., Pa.; and that Smith has an | 


engineer who takes his daily set of cards, 
works them up nicely, runs out the curves, 
dates and files them, just behind the door, 
time, ten minutes. He does not wait for 
the ‘“‘High Boss” to down to the 
engine room, but goes up into the office and 


come 


CUTTING-OFF LATHE. 


authors who have heretofore written treatises 
on the indicator did not fully understand 


| the subject themselves, or, if they did, they 


were incapable of using language which 
would come within the comprehension of the 
average engineer, 

We are next vouchsafed the information 
that the indicator diagram is a true personi- 
fication of a lady’s gaiter. What would that 
keen critic of the indicator diagram, Joel 
Sharp, say if he should see something like 
two inverted funnels (which is about the 
shape of the heel of a modern lady’s gaiter) 
extending down from the compression curve 
of the diagram’? He would come to the 
conclusion that either the piston leaked at a 
certain point of the stroke, or that W. L. C., 
C. E. leaked at some other point about the 
time he was making the comparison. But 
such bold assertions may be excused in view 
of the fact, that a problem that has proved a 
stumbling block to young theologians, and 


foolishness to old ones, for over 2,000 years, | 


is now definitely settled by W. L. C., C. E., 
namely, that the name of the old lady who 
struck ‘‘oil” down on the brook of Kedron 
was ‘‘ Cruse,” the relict of the late lamented 
Cruse, and that her oil reservoir was simply a 
‘‘jug.” How will this tally with ‘“Yewbank,” 
who informs us in his delightful book on 
hydraulics, that the jug did not make its 
appearance until centuries after the old lady 
had handed in herchecks. It will be inferred 
by this that W. L. C., C. E., though Church 
by name, is not actually so by nature. 

We learn from another paragraph that the 
time is now past when the steam engine may 
be considered a mere 


machine to turn a, 


‘beards the lion in his den”—Smith being | 


We are also informed 
that Smith’s engineer gets good pay; a piece 


the lion, of course. 


of information which will send a thrill of | 


joy to the heart of every ‘“‘knight” of the 
blue overalls and jumper in the land, and no 
doubt stimulate them to renewed energy and 
perseverance in the duties of their calling, 
and induce them to paste the results of their 
calculations in the tops of their hats for 
future reference. 

We learn from another paragraph, that 
inevitable natural laws tell us what the 
pressure should be, and the amount by which 
the actual pressure differs from the lawful, 
or theoretical. This will take most engineers 
by surprise, as very few of them were aware 
that there was any law, either National or 


State, which regulates pressure; and if, as | 


we are informed by good authority, there is 
a lawful pressure, there must, undoubtedly, 
be an unlawful one; but we are not informed 
what that pressure is in either case. 
probabilities are, that if our informant had 
an opportunity to explain, he would tell us 
that the lawful pressure is that which is 


nearly able to burst a boiler, though not quite | 


so, and the pressure that would burst it 
would be an unlawful one. We are next 
told, that for want of that true critical dis- 
crimination, which should be possessed by 
engineers, a tragico-comedy is often enacted; 
what that is we are not told, but suppose 
that W. L. C., C. E., intended to convey the 
idea that whenever an old steam boiler ex- 
plodes, with all of its accompanying horrors, 
it illustrates the tragedy, and the coroner's 
jury represents the eomedy. 


The | 


| Widow Cruse’s oil jug; Smith, the general 
manager; an engineer in Philadelphia that 
was better posted and got good wages; a 
lady’s gaiter; your engine a steady goer: 
telling stories; paste it in your hat; good-bye 
John; bald-headed statement; incontinently 
bounced; a little knowledge is a danger- 
jous thing to all parties; grind in those 
| poppets; a bird’s eye view; earn money every 
day in the office and engine room: horse- 
power constant; true inwardness of the iron 
heart; another wrinkle; don’tdoas dida party 


|I once knew; his employer called him 
Mister;” with a great many other new terms 
not to be found in either Webster or 
Worcester. 


Before closing, attention might be called 
to one or two other extraordinary statements 
(that is to say if anything in the whole article 
can be considered more ext raordinary than 
another) in one of which W. L. C 2 E., 
informs the men he undertakes to enlighten, 
that if he were giving his own experience, he 
would be telling stories, and that an en- 
gine might be set up with a brick-bat, 
but he does not state whether the 
brick was to be used in the hand or in 
the hat; possibly inthe latter. The sub- 
ject of the indicator, its functions and 
uses, in the hands of such men as J. W. 
Thompson, J. L. Hill, or H. W. Odell, 
would be both interesting and instruct- 
ive, but as it has been presented by W. 
L. C., C. E., it is sufficient to induce a 
grin on the mug of any engineer at the 
moment when about to have a tooth 
extracted. A very noticeable feature 
of the whole article was that the type or 
character of the engine was not so much 
as alluded to. It might be automatic 
cut-off or throttling, be perfect in de 
sign, arrangements or workmanship, or 
inferior in design, bungling in arrange- 
ments or miserably constructed. That 
makes no difference in the opinion of 
W. 0.°C.,:C. EB: so long as an indicator 
be placed permanently on the cylinder, 
a set of cards taken twice a day, the 
curves run out, and the result pasted in the 
top of the engineer's hat, for future reference. 


——-+—__ 


« 
Cutting-off Lathe, 

The accompanying engraving represents a 
cutting-off lathe, built by the Pratt & Whitney 
Co., of Hartford, Conn., for the use of steel 
manufacturers, who furnish shafting rolled 
true to size, straight and cut to lengths. The 
machine is also suitable for the use of iron 
and pipe manufacturers and machinists. The 
machine receives bars, of one to four inches 
diameter, through the hollow spindle and 
holds them at each end of the spindle by a 
universal chuck ; while the cutting-off to |, 
fed autmomatically or by hand, cuts its way 
rapidly and smoothly to the cente: of the 
bar. 

The driving shaft is placed partly beneath 
the bed, under the spindle, and carries a 
core-pulley, of 5 grades for 3 inch belt, and 
a pinion that engages with a gear on the 
‘main spindle. The cut-off rest is furnished 
with D. Slate’s patent cutting-off tool with two 
widths of cutter. The bed is ,8, feet long, 
and is furnished with oil tank, dripper, and 
an adjustable gauge. 

The machine is furnished with a suitable 
countershaft, and weighs 1,700 pounds. 

Further information may be obtained of 
Pratt & Whitney Co., Hartford, Conn. 


- ——— -*+>e —___—_ 
We are pleased to learn that Prof. R. H. 
Thurston is rapidly recovering. He goes out 
, about one hour every pleasant day. 
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The nee as a means sof fereing sewer | | when two tests were made at the last men- | steam or vice versa without causing it to slip. 
into tanks in elevated positions and its | tioned pressure with the spindle of the injec- 


economy in producing hot water. 





BY WM. J. WLLIAMS. 





The following results were obtained at the 
Pennsylvania Plumbago works, 611 St. John 
St. Philadelphia, Penn., with a Sellers No. 4 
Injector of the pattern of 1868. It is set hori- 
zontally and is provided with a balanced 
regulating water valve. The instrument is 
used for a two-fold purpose, as an auxiliary 
boiler feeder, and as a means to force water 
into tanks situated on the fourth floor of the 
building. The vertical height of the top of 
the tanks above the Injector is 34 ft., but the 
length of piping necessary to reach the point 
of discharge, measuring from the check valve 
of the injector is 56 ft., in which there are 
eight right angle bends. The following are the 
distances from angle to angle and the direction 
of the piping: First; from injector check to 
first angle, horizontally, 1 ft.; second; verti- 
cally, 2 ft.; to third, slightly inclined above 
the ‘colnedetdl, a distance of 9 ft.; to fourth, 
vertical, 1 ft, 2 ins.; to fifth, horizontal, 3 
ft.; to sixth, vertical, 1 ft. 7 in.; to seventh, 
horizontal, 9 ft. 6in.; and to eighth, verti- 
cally, 28 ft. 9 ins. As indicated above, the 
first foot of piping carries the current of 
water forward from the injector, but after it 
leaves the second angle its flow is backward 
to the point of delivery. The above particu- 
lars are given, in order that any seeming 
difference of results from specially favorable 
preparations for experimental purposes and 
actual results obtained in this instance may 
be accounted for. The water connection 
from the street main to within 10 ft. of 
injector is one inch lead pipe, the balance is 
one inch gas pipe, as is also all other piping 
to and from the injector. The steam pipe is 

rotected with hair felting half an inch 
thick, but the discharge pipes are un- 
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As will be seen from the above record, 
three series of experiments were tried, two 
with steam pressures of 50, 60 and 70 Jbs. 
respectively with spindle of the injector all 
the way out, and one with 70 lbs. pressure 
and spindle half out. It was observed soon 
after the injector was used for forcing water 
into the tanks, with steam at 70 Ibs: and 
spindle out all the way, that there was a 
gurgling sound made by the injector—a 
sound which suggested the probability of its 
slipping its water. It lacked that continuous 
and peculiar sound so well known, and was 
different from the sound of lower pressures. 
Doubt was entertained whether the injector 
was throwing the amount of water in a given 
time due to 70 Ibs. pressure. It was also 
noticed that there was little difference in the 
time occupied in filling the tanks, whether 
the spindle was half way out or all the way, 
and that when the spindle was half out there 
was one continuous sound denoting that the 
injector was doing its full amount of work 
under that condition. 

In order to test the matter, a suitable 
vessel holding 8% gallons, was made to take 
the place of the tanks, and that part of the 
discharge pipe entering them was dis- 





connected and made to empty into the| 
experimenting vessel, the said vessel being | 


emptied after each trial. 


tor all the way out, and a third test at the 
same pressure with the spindle half way out, 
with the results noted in the record. The 
steam was then allowed to run down until it 
reached 60 Ibs. when a second test at that 
pressure was made, after which the steam 
was reduced to 50 lbs. for the second test at 
this pressure. It will be observed that the 
time in neither of the same pressures are the 
same, but that where the time is increased 
there is also an increase of the temperature 
of the water delivered. The tests also seem 
to indicate that the injector did not always 
throw like quantities of water in the same 
time, when the conditions were apparently 
the same. It will also be noticed with steam 
at 70 lbs. and the spindle half way out, that 
the time was 8 seconds more than the first 
trial with the spindle all the way out with 
70 lbs. pressure, and the same time as the 
second trial with 70 lbs. with spindle in the 
same position, but there is a loss of tempera- 
ture in the water delivered of 6° and 12° 


The test seemed to prove that to start from a 
state of rest the injector required 20 Ibs. 
pressure to start the column, but when in 
motion it could be maintained in that con- | 
dition with a pressure slightly exceeding 15. 
pounds. 

In manufacturing operations, where water at 
or near the boiling temperature is needed, it 
is usual to use a steam pump to draw water 
from a street main, or a well, and force it into 
tanks and then turn the exhaust steam from 
the engine furnishing the power to the estab- 
lishment into the tank. In the first place 
the cost of the steam pump is greater than an 
injector ; secondly, it will require more out- 
lay in repairs ; and thirdly, the discharge of | 
the exhaust steam of the engine into the 
water increases the back pressure on the 
piston, thereby lessening the power of the 
establishment at the very time when perhaps 
an increase may be necessary. No doubt 
where such means are resorted to, it has been 


sufficiently proved, that it is the most 
economical method of doing so. Below is 
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respectively. Of course these results are 


not supposed to be either theoretically or | 


absolutely correct, however they are sufficient 
to show what the quantity and temperature | 
of the water delivered may be expected to be 
under similar conditions. 


height of the column of water is 34 ft. or | 


about equal to one pressure of the atmos- 
phere, it was interesting to know what 


presure of steam was necessary to keep this | 
column of water in motion, and to ascertain | 


this a further test was made. The injector | 
was restarted with 30 lbs. steam and gradu- | 


ally let run down, when just as the pointer | 


the ths, of water from 131° to 212°, the problem 


of the steam gauge marked 15 Ibs., 


injector slipped, the steam was then pre-| 
vented from being further reduced. Re- | 
peated attempts to set the injector to work 
were made, but failed on every trial. The | 


steam was then allowed to rise, and every 
few seconds the injector was tried, but not 


until the steam gauge marked 20 lbs. could | 


it be started, then the current of water could 


. Steam was first | be changed at pleasure from the tank to the 
raised to 50 lbs., then 60, and finally 70 lbs., | boiler, from which the injector was getting its | delivered 151° 


As the vertical | 





TENONING MACHINE. 


| appended an approximate cost of heating a| 
given quantity of water as discharged by the | 
| injector, to the boiling point; assuming that 
the following formula is sufficiently correct 
for practical purposes. Let 
X=pounds of steam required. 
T=given temperature of water. 
W=number of pounds of water. 
(212—T) x W 

X= 966-+-(temperature of steam—212) 

For the injector test at 50 Ibs., the mean 
temperature of the water from both trials at 
,that pressure will be 131° and to ascertain 
the quantity of steam necessary to heat 100 


will be the equation 
(212—181) x 100 
+= 966-4 281212) 
For the 60 lbs. steam agg mean tem- 
perature of water delivered 137.5° it will be 
aye (212—137.5) x 100 
-11+= 966-7 292. 7—212) 
70 lbs. mean temperature of water 


7.82 





For 


“@te—t 51) x 100 
5.77 =966-1802.9—212) 
If we assume that the boiler will evaporate 
7 lbs. of water per lb. of good Pea coal, cost- 
ing $3.20 per ton of 2,240 Ibs., or one cent for 
7 lbs., since the resultant water from the 50 
Ibs. test will be 107.82* lbs., which would 
have taken 15.40 Ibs. of coal to produce it, at 
a cost of 2,29, cts.; from the 60 lbs. test the 
resultant water will be 107.11-+ lbs., and 
would take 15.30 lbs. coal, at a cost of 274%, 
cts.; and for the 70 lbs. test, the resultant 
water will be 105. aa Ibs., with 15.11 Ibs. of 
coal at a cost of 2,45; cts. Again assuming 
that these calculations are approximately 
correct, the test shows that the higher the 
steam pressure the cheaper hot water can be 
furnished, which disproves theories some- 
times advanced that water can be heated 
with steam at low pressures as economically 
as at higher ones. Nothing has been said as 
to the quantity of steam required by the 
injector to force the given quantity of 
water into the tanks, as it has been reserved 
for future consideration. Sufficient to say 
that the quantity of steam required would 
scarcely be felt in any case that has ever 
come under the writer’s observation. It is not 
presumed that this mode of producing hot 
water will suit all cases, but it will go to 
show that where parties already possessing 
an injector not constantly in use, how they 
may use it to advantage when desiring 
moderate quantities of hot water for any 
special purpose. Strange as it may seem, 
when information was needed, before the 
experiment was tried, none could be obtained 
either from books in possession, or from those 
who would be supposed to be the most likely 
to know; but, on the contrary, the wise-acres 
very generally entertained the opinion that 
the whole thing would prove a failure, 





although they expressed great surprise at the 


successful results of the experiment. Hoping 
the information which this article contains 
will be of some assistance to persons finding 
themselves placed under like circumstances 
as the writer, the subject will be concluded 


for the present. 
+e 


Vertical Car Tenoning Machine. 





The machine herewith illustrated, 
whichis manufactured by J. A. Fay 
& Co., Cincinnatti, O., is intended to 
supply a demand for a safe and reli- 
able machine for cutting single, double 
and triple tenons on heavy timber, 
used in building cars, bridges, &c., 
and the ease with which it performs 
the many various kinds of work for 
which it is adapted, makes it invalu- 
able to car builders, and other workers 
of heavy timber. It may also be used 
for smoothing, rabbiting, rounding 
and chamfering the ends of timbers. 

It will work tenons on both ends of 
any length of timbers, without the 
necessity of turning the same, by sim- 
ply passing it to the other side of the 
table, under the frame, to hold it 
down, by turning the hand-wheel in 
front, and traversing the head and 
cutters up. 

The cutters are attached to gun metal heads, 
fitted to a horizontal steel-spindle, which runs 
in long self-oiling bearings, fixed to a travel- 
ing head that moves vertically to the desired 
heighth or depth, on a planed upright, by 
means of rack pinion and hand-wheel, shown 
in cut. 

It is constructed wholly of iron and steel, 
and fitted together in the strongest and most 
substantial manner possible, and is warranted 
to save the labor of forty men. 

The jaws of the table are made of wood, 
and aie so as to prevent the splitting 
of the timber as the cutters pass through, and 
also to avoid striking against the iron tables 
in passing up and down. The heads are ad- 
justable and held with set screws. Diagrams 
showing some of the many kinds and shapes 
which can be worked on this machine, will be 
noticed on the accompanying page. An over- 
head countershaft, hangers. and pulleys, is 
furnished with every machine, and for the 
purposes intended it has no equal. 

They are for sale by the George Place Ma- 


chinery Agency, 121 Chambers “St. , and 103 
| Reade St., New York. 
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Machine Shop Construction. 


The old adage that ‘Can ounce of preven- 
tion is worth a pound of cure ” might well 
be applied to the construction and arrange- | 
ment of machine shops. Many, perhaps the | 
largest proportion of our American machine | 
shops, bear evidence of having been laid out | 
and erected in a hurry, with the hope or ex- | 
pectation that defects in the original plans 
might be remedied when they should give 
serious The 
caused by faulty construction may often be 
the result of beginning with a limited busi- 
ness and asmall shop, then making additions | 
from time to time in the regular growth of 
business ; but in many cases of this kind it 
is better to swarm from the old hive and 
enter a new one adapted to the advanced re- | 
quirements of the establishment. The first | 
thing in laying out a shop is to secure a} 
proper site. Damp or marshy ground should | 


inconvenience. annoyances 


| ning water can always be relied upon. 
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tern-rooms, the proprietors of which institute 


| ample safeguards after the stock has been 
| consumed. 


No machine shop should be 
erected without providing for an abundance 
of light and free ventilation. This cannot 
always be obtained in a crowded part of a 
large city, and we contend that it is a mis- 
take to erect small shops in such a neighbor- 
hood to be overtopped by the surrounding 
buildings. There are many dingy and stifled 
apartments, within a half-hour’s walk from 
our office, occupied the whole year by ma- 
chinery in use, that should be cleaned out 
en the business transferred to 
healthier quarters. The best mechanics will 
not accord their services in shops where con- 
venience and comfort cannot be maintained. 
With good ventilation, light, aad ample 
height between floors a machine shop may be 
made pleasant and attractive. Another pro- 
vision is necessary for workmen, viz: a 
washing-room where an abundance of run- 


masse and 


accomplish much good, but with wrong 
principles they form clogs upon the wheels 
of industry. The plan of each workman 
paying a weekly or monthly fee, and in case 
of sickness receiving a stipend from the 
society fund ought certainly to be encouraged, 
as well as periodical meetings to discuss mat- 
ters of general interest to the members of the 
trade, but the plan of driving non-society 
workmen from employment because they are 
willing to sell their services at less wages than 
prescribed by the union is an outrage, and 
should be severely punished. There are 
certain rights under our Constitution which 
sannot be assailed with safety to society. 
One of these is the right of a man or a body 
of men to dispose of their labor or goods at 
whatever price they may fix and obtain; 
and another is the right to obtain labor or 
goods from those having the right to sell 
them at the lowest prices that may be 


offered. 


The | 


model machine shop will be constructed, also, 


with stalls or small compartments (numbered) 
in which to place the clothing and dinner- 
pails of workmen. The numerous accidents 
caused by unsafe elevators would seem to be 
sufficient warning to make them secure when 
erecting a new shop. The arrangement of 
departments must, of course, depend upon 
the character of work to be performed. 
Careful attention in planning them, at the 
outset, will sive a great deal of needless 
labor so long as the shop continues in use. 
It will be found more satisfactory to have 
the office so situated as not to make it neces- 
sary to pass through one of the workrooms 
to reach it. Where heavy work is to be < 


specialty, a good supply of swinging cranes, | 


traveling cranes and railroad tracks (over the 
ground floors) will prove an economical in- 
vestment. Where practicable, water-pipes, 


Machine Shop Wages. 

The number of workmen in many shops 
is being increased and fewer mechanics are 
out of employment. There is no tendency 
tocut down wages nor is it probable that 
any general advance will take place for 
months to come. The outlook for machin- 
ists is growing brighter. 

Hewes & Phillips, Newark, have a force of 
115 men and will soon take on a number 
more. They pay machinists an average of 
$2 a day; blacksmiths, $2 50 ; boilermakers, 
$2.25; moulders, $2.50 to $2.75 (the best, 
$3.50); patternmakers, $2.50, and engineer, 
$2.00. 

Watts, Campbell & Co., Newark, pay ma- 
chinists an average of $2.75 a day; iron- 


/moulders, $2 to $8, with an average of 


to which hose can be attached, should extend | 


to every floor. Tool-rooms should have 
their place in the original plans, as well as 
draughting-rooms and storage-rooms for ma- 
terials, goods made up, &ec. It requires the 
ability and experience of a thorough me- 
chanic to make plans for building a correctly 
devised machine shop. 
me 


Strikes and Trade Unions. 


One of the greatest evils the manufactur- 





$2.75; blacksmiths, 
makers, $2.75. 
E. Gould & Eberhardt, Newark, pay ma- 


$3.25, and pattern- 


chinists $1,50 to $3 a day, averaging $2.25; 
moulders, $2.50;  patternmakers, $2.25; 


blacksmiths, $2.50, and engineer $2.25. 
Chas. Ervien & Co., Philadelphia, Pa., pay 
machinists $2 to $2.50 per day, averaging 
$2.25; blacksmiths average $2.25; helpers, 
$1.25, and boilermakers, $2. 
Wm. T. Bate & Son, Conshohocken, Pa., 
pay machinists and boilermakers from $10 to 


| $14 per week, and helpers $8 to $9. 


ing industries of Great Britain has to contend | 


with is that of organized strikes of workmen. 


This evil prevails to some extent in our own | 


country, but not to the same degree as across | honesty and contentment 


the Atlantic. The most effective remedy 
applicd in Europe has been arbitration, and 
in many important instances this has been 
employed in Pennsylvania and some other 
states with very satisfactory results. The 
effect of long strikes is certainly to be de- 
plored. 
to the community by every extensive strike 
is immense, and the burden has to be borne 
both by workmen and employers. This 


——- _ ope 
What the Laboring Man Needs. 





The great need now of the laboring man is 
I mean, being 


willing to do an honest day’s work, and con- 


The amount of tangible wealth lost | 


tented with the wages his labor will bring in 
the market. The idea that a man can get 
rich, ~vithout hard work of some kind, must 
be given up. Thirty-three years of hard 
work, and yet far from being rich is my con- 
dition. 

The first reading of the above platitude 
which is published in the last annual report 
of the Massachusetts Bureau of Statistics as 
areply seat by a machinist to one of their 


be as carefully shunned as in selecting a) wealth is just as irretrievably lost as it would | inquiries, will doubtless carry to most minds 


location for a dwelling. 
dations could be assured on such ground the 
effect on the health of the workmen and on | 
the tools and machinery will be anything but | 
pleasing. Having provided a strong foun. | 
dation it is of equal importance to a firm | 
and substantial superstructure. In this par- | 
ticular there are many failures and _ the | 
springing of floors and shaking of walls are | 
constant sources of vexation. 
sible to work to advantage with an uninter- | 
rupted quaking of machinery, with belts | 
slipping and breaking and the temper of op- | 
eratives ruffled in a corresponding degree 2 
The best built shops are fire-proof on every | 
floor, but as structures of this are 
necessarily expensive a fair degree of safety | 
can be provided for by erecting fire-proof | 
partitions, where flames would be most likely | 
to start or obtain fuel for rapidly spreading. | 
While the most ordinary precautions would | 
suggest the isolation of boiler-furnaces and | 
foundry-furnaces from woodwork, we often | 


How is it pos 


class 


see the pattern-room, containing the valuable | 
collections of many years—the treasure-room | 
of the establishment—exposed to possible 
ignition with most indifferent care. Many 
an expensive blaze occurs every year in pat- | 


| 


| determined 


the ocean. The workmen occasionally gain 
their object (after losing much time and 
wages), but more frequently do not. 

Strikes are usually prompted by ill feeling 
between employers and employed, and can 
be prevented by a good understanding on the 
part of both, where fair intelligence prevails. 
Where employers treat their workmen con- 
siderately, without trying to lower the self- 


engage, strikes form rare exceptions. 


Even if stable foun- | be if burned up or sunk in the middle of | a favorable impression. Sturdy honesty, the 


gaining of wealth by patient industry, and a 
non-turbulent disposition are virtues that al- 
ways challenge admiration. But give it a 
second perusal, reinforced by a little reflection, 
and behind the ring of strongly-uttered prin- 
ciples of uprightness may be found the key- 
note to another lullaby. The pith of the idea 
ther-in set forth is, that the workman should 


) accept whatever wages may be offered him, 
respect of the men, whose manual labor they | 


There | 
| 


are, however, employers who do not seem to | 


realize that men who work for their daily | 


bread can possess any of the finer sensibilities, 


}and this class may, therefore, expect trouble 


and annoyance. Large corporations gener- 
ally experience more difficulty with work- 
men than do firms and individuals. This is 


and settle down with perfect contentment, 
not seeking to obtain any advance nor to bet- 
ter his condition by a change. _ Briefly, he 
should repress his ambition (if he has any) to 
secure anything beyond a living for himself 
and family. Stripped down to this it hurls 
an insult to the whole body of American 
workmen. It is the prerogative of the intel- 
ligent workman to advance himself, excel 


easily explained by the fact that there is less | others, command higher compensation, and 
intercourse and less mutual understanding of | in time to enter business on his own account. 


feelings and sentiments. 


strikes exist in a 


The conditions for | He should always be on the alert to improve 
marked | his condition, and not perpetually to rest con- 
degree among the coal and iron miners of | tent with employment at daily wages. 


Pennsylvania, and if these conditions can | this country opportunities are afforded the 


/not be improved, or in any way changed, | workman to rise higher and higher, and who 


serious ruptures may always be expected at | shall say he should not use his opportunities? 
intervals. Trades unions might be made to | A machinist who can command $3.00 a day 
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is not only doing better for himself but is 
more profitable to his employer than one who 
can obtain but $2.00. The man who is fully 
contented with his wages, without looking 
forward to an increase, is not the best to em- 
ploy. There is no limit fixed by the market 
to the amount of wages a mechanic shall re- 
ceive. It must depend on his skill, industry, 
and—breathe it in a whisper—his independ- 
ence and ambition. So far as honesty is con- 
cerned—the will to return an equivalent for 
value received on his contracts—we are very 
much mistaken if the average laboring man 
does not stand as high as any other member 
of society. Taking the increasing develop- 
ments of bold rascality perpetrated by bank 
and insurance officers, treasurers, and others 
charged with important financial trusts, an 
exhortation to honesty directed to that class 
of individuals would seemed to be called for 
more than homilies to workingmen. Every 
fresh rascality by these gilt-edged scoundrels 
makes numerous laborers suffer. 

‘« The idea that a man can get rich ” with- 
out exercising his energies to elevate himself, 
‘‘contented with the wages his labor will 
bring in the market” after due trial, ‘‘ must 
be given up.” ‘‘ The great need now of the 
laboring man ”’ is, first, steady and profitable 
employment; second, erergy and pertinacity 
to get ahead in the world. If the diffusion 
of such sentiments among wage laborers as 
the one above quoted be a prime object of 
these annual reports, then the great manu- 
facturing Commonwealth of Massachusetts, 
whose shops are owned and conducted largely 
by men who have risen from the ranks of 
day laborers, should abolish her Bureau of 
Statistics and establish in its stead some other 
institution more in keeping with her material 
progress. 

—— oe 

We have before us a copy of Vick’s Fio- 
RAL Gu1DE for 1879. It is a neatly-printed, 
illustrated volume of nearly 100 pages, and 
will be mailed to anyone desiring to culti- 
vate flowers, by the publisher, James Vick, 
Rochester, N. Y., on receipt of 5 cents. It 
is a work of art to guide admirers of the 
choicest works of Nature, and is worthy of 
a place in any household. 


cape 





When the bill to limit Chinese immigra- 
tion was pending it developed a wonderful 
exuberance of affection for the ‘‘ heathen 
Chince,” but it did not manifest itself among 
those having the most familiar knowledge of 
that peculiar individual. 


The Pawtucket Pumping Engine. 


Since the publication in the AMERICAN 
MACHINIST last October, of the magnificent 
and unrivaled results given in the contract 
trial of the pumping engine built by Mr. Geo. 
H. Corliss, for the town of Pawtucket, together 
with the fine illustrated supplement of the 
same, great interest has been manifested in 
the further performance of that engine. In 
our last we showed the duty for the month 
ending January 28rd. 

From January 23, 1879, to February 28, 
1879, inclusive, the Pawtucket Corliss Pump- 
ing Engine made six runs, varying in duration 
from 31 to 38 hours each, making per counter 
626,013 revolutions, with an average lift of 
255,84 feet. 

The total coal value of the fuel consumed 
during these six runs, including kindling and 
heating the building, was 52,9603 pounds, 
and the average duty was 107,438,603 foot 
pounds per 100 Ibs. of coal. 

The term ‘‘coal value” is used because 
every 100 Ibs. of wood for kindling is 
reckoned as 45 Ibs. of coal. 

The Indicator card shown on next page was 
taken from the Pump of the Pawtucket 
Engine, January 24, 1879, while the engine 
was running at its regular speed of 514 re- 
volutions per minute, scale 50 Ibs. per inch, 
suction 74 lbs., pressure on pump 106 lbs. equal 


toa lift of 261;% feet from the surface of 
| water in pump well. 


In | 


, heer of Milwaukee. 


The method by which large duties of pump- 
ing engines are sometimes figured up is set 
forth in the following letter from Mr. Corliss 
in answer to an inquiry from the City engi- 
For a copy of this letter, 
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we are indebted to Mr. Hilbert, City Engineer, 
through the courtesy of Hon. John Black, 
Mayor of Milwaukee. 


Coriiss STEAM ENGINE CoMPANY. 
Incorporated, June, 1866. 
GEORGE H. Cor iss, Treasurer. 
PROVIDENCE, R. I., 29 Oct., 1878. 


H. J. H1tBert, City Engineer, } 
Milwaukee, Wis. f 


DEAR SIR: 

Your letter of the 23d inst. was 
duly received, and also the ‘‘Annual Report 
of the Board of Public Works of the City of 
Milwaukee, 1877,” which you sent us and for 
which please accept our thanks. 





Pumps and their Connections together with 
Foundations proper for the Engines and 
Pumps, and Brickwork complete for setting 
the Boilers, all like the work furnished by us 
for the Town of Pawtucket for precisely the 
same price in proportion to capacity, and we 
will further guarantee the same duty for a 
year’s run that was reported by the Experts 
as the result of the two weeks’ test, to wit: 
104,357,654 foot pounds for every 100 pounds 
of coal required during the year, the same to 
include not only what is put on the grates 


used for kindling and maintaining the heat 
when the Engine is not in operation. Our 





You ask ‘‘ what duty will you undertake 
to specify, for a test similar to the one at 
Pawtucket” with an engine of 12,000,000 
gallons capacity in 24 hours? You also ask 
‘‘what Duty will you guarantee on a year’s 
run ?” 

We are somewhat in doubt as to what you 
include in a ‘‘year’s run.” The only pro- 
per estimate for a year’s run should, in 
our judgment, include ali the fuel used during 
the year, not only that which is put into the 
fire-boxes while the engine is running, but 
also that for kindling and keeping up the 
fires during the time when the engine is not 
running. The duty might be varied very 
materially by heaping upon the grates a large 
quantity of coal when the engine is not in 
operation and charging it to starting fires 
merely for the purpose of showing a higher 


duty than is fairly due to the coal actually | 


consumed in pumping. It is the duty ob- 
tained in meeting the daily requirements of | 
the city from all the fuel used during the | 
twenty-four hours that sensible men should | 
consider when they are discussing the ques: | 
tion of ‘‘ Duty.” Any other basis is indefi- | 
nite and delusive. Of course, the average | 
length of each day’s run should always be | 
considered in making a comparison of results. | 
Other things being equal, the less the in- | 
tervals of rest when the heat has to be main- | 
tained without yielding any results in pump- 
ing, the higher will be the duty. 

Taking the Report of your city of last | 
year’s operations, we find the announcement 
is made that “ the quantity of coal burned 
was 5,083,000 pounds "—‘‘ the total quantity | 
of water pumped was 1,534,623,650 gallons,” 
and ‘‘the average duty of the engine for) 
the whole year, was 73,966,000 pounds of | 
water, raised one foot high with 100 pounds | 
of coal.” 

Taking the quantity of water pumped as 
above and the average lift as stated in your | 
letter and we find it impossible to get a duty 
of 78,966,000 foot pounds— we therefore | 
turned to the tabular statement and find the | 


‘coal consumed for pumping”’ was 4,329,409 | 
pounds, Using this as a factor in the calcu- 
lation, and leaving out ‘‘ coal used for start- | 
ing fires” and ‘‘coal used for banking fires,” | 
according to the prevailing custom, and the | 
duty given seems to be arrived at, but, when | 
the coal for starting and banking fires is in- 
cluded, as it must be for a proper comparison | 
with the Pawtucket engine test, the duty is | 
found to be only 62,999,882 foot pounds. | 
In reply to your inquiries as to what duty 
we will undertake to guarantee for a test 
similar to the one at Pawtucket, and for a 
year’s run, we will say that we will furnish a 
set of Machinery including Engines, Boilers, 


| a 000 | 


| Price for the work transported, set up and 
| put in successful operation would be, for a 
| capacity of 12,000,000 gallons in twenty-four 
hours $104,600, being just four times the 
|price of the Pawtucket Machinery and 
| Foundations, and we would agree to a for- 
| feiture of $1000 for each and every million 
| foot pounds of deficiency that might be de- 
| veloped on the trial—so that if only your 
| present duty of 62,999,882 foot pounds is 
| realized, the amount we will be entitled to 
| will be only $63,242.28, and, if it shall fall 
| below that duty we will agree to remove it at 
| our own cost. 
| If you should decide to put in machinery 
of less capacity, as you have intimated, we 
| will engage to furnish it at the same rates in 
proportion to capacity, with the same guar- 
antees and on the same conditions. 
Yours respectfully, 
Coriiss STEAM ENGINE Co. 
Gro. H. Cortiss, Treas. 
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Sandford’s Screw Hoisting Machine. 





In the hoisting apparatus shown in the 
two accompanying cuts the chain is com- 
posed of flat links formed with cogs or teeth 
onedge, which engage with a worm screw in 
the head of hoist. The machine is very easy 
to work. With one of them a man can raise 
from 2,000 to 10,000 lbs., according to its 
size. It is perfectly safe, and the liability to 
get out of order is very remote; can not run 
down of itself under any circumstances; can 


while the engine is running, but all the Fuel: 






be worked at any angle, thereby | 
enabling the workman to stand | 
from under the load. The hand 
chain, being independent of the 
lifting chain, does not accumulate 
under foot as in the differential 
pulley hoists, when the load is 
raised. When but half the capa- 
city of the machine is required 
speed and extra height of lift can 
be obtained by unhooking the 
chain under head of hoist. The 
chain is provided with a hook on 
each end, as one ascends the other 
descends, and is thus ready for 
the next load. Every machine is 
tested to at least double its marked 
capacity. For example, a 2,000 
lb. machine stood, in a test, a 
strain of over 6,000 pounds with- 
out breaking. Sandford’s Patent 
Screw Hoisting Machines are manufactured 
by the Elizabethport Manufacturing Com- 
pany, for S. Park Lathrop, Newark, N. J, 
who is sole wholesale agent. 
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Editors American Machinist. 

I have often been at a loss to reconcile the 
contradictory results obtained, in actual ex- 
periments, from the generally accepted theory 
‘“‘that, as the temperature of a moving 
surface or a revolving shaft increases the co- 
efficient of friction, and consequently the 
power required to move the parts is increased 
also, or in other words friction being the 
resistauce offered by the particles of one part 
to the particles of the other, when either or 
both are caused to move one upon the other, 
the resulting heat 2s st¢mply power converted by 
Sriction into heat, the two being convertible 
terms.” 

Now the point that I wish to be enlightened 
upon, is this: Is heat the true measure of 
friction or power required ? 

Most engineers will say, ‘‘yes, decidedly,” 
and ‘the cooler the journal runs, the less power 
required.” A cool running journal is one 
that the hand can be held upon without any 
feeling of heat, or at a less temperature than 
the blood, 98° 

I ask for information because my attention 
has just been called to an article in The Mill 
Stone of January, 1879, giving the tabulated 
results of tests made by the Inspector of 
Supplies of the Chicago, Burlington and 
Quincy R R., at Aurora, IIl., January 7, 
1879. 

The tests were made on an ‘‘Ashcroft Oil 
testing machine” with ‘‘an improved lever 
and recording guage for determining the co- 
efficient of friction”; the invention of Mr. 
C. M. Higginson and Mr. W. O. Webber, 
both connected with the purchasing depart- 
ment. 

In the article referred to, the tests were of 
30 minutes duration; the journal on the 
testing machine, 3 in. diam. by 3 in. long ; 
weight on brake 75 Ibs. ; ‘first trial” lubri- 
cation consisted of 90 drops extra winter 
strained lard oil, and the initial temperature 
82°; the testing machine running 1045.8 rev- 
olutions per minute. After running 1 minute, 
the temperature rose to 89° and the coefficient 
of friction was .15: at the end of 5 minutes the 
temperature was 146° and the coefficient of 
friction was .075, an increase of 64° in temper- 
ature and a decrease of .O75 in the coefficient of 
friction. At 6th minute the temperature was 
152° and the coefficient of friction .05. The 
temperature continued to increase steadily 
till the end of the 380th minute where it reached 
184°; but the coefficient of friction remained the 
same, .05. The Inspector’s note at the bottom 


| of the table says, ‘ Oil on brake not sticky 


and free from grit, although the brake journal 
had made 31,376 revolutions.” 

The table of the ‘‘ second trial” gives a 
similar test made with the West Virginia 
Natural Earth Oil, 300° fire test, initial tem- 
perature 80°, and here we find at the end of 
the first minute the temperature 7s 88°, and 
the coefficient of friction, .175; at three min- 
utes the temperature is 129°, and the coeffi- 
cient of friction is .075°; at eight minutes the 
temperature ts 174°, and the coefficient of fric- 
tion is .05, which, as before, is maintained 
until the end of the 30 minutes, though the 
temperature reaches from 187° to 188° during 
that time. The note to this table says, ‘‘ Oil 
very slightly gummy at end of test; number 
of revolutions 30,145.” 

Is this increase of heat due to increased 
friction ? and if so, why is it not shown by 
an increase of the coefficient of friction ? 

As we have been taught, ‘“‘an increase of 
heat means an increase of friction;” of course 
the ‘‘ coefficient of friction” means the ‘‘ meas- 
ure of power.” Will some one take the facts 
as here quoted, if they be facts (and I have 
no reason to doubt but that they are facts), 
and reconcile them with the theory “that the 
heat developed is the measure of friction,” and, 
of course, ‘‘ the measure of power used to move 
the machine ?” SAMUEL S. WEBBER, 
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While in Boston, recently, our attention 
was called to some boilers in two large brew- 
eries which were set with the Jarvis Patent 
Furnace. Steam was made under these 
boilers by burning a mixture of wet hops, 
coal screenings, and soft coal. The fuel was 
more than half wet hops, and most of the 
remainder was screenings. With the Jarvis 
furnace perfect combustion seemed to be se- 
cured and this conglomerate mixture kept up 
steam with ease, one stoker attending two 
large boilers in each brewery. One brewer 
informed us that it had required the full ca- 
pacity of both his boilers (of equal capacity) 
to supply enough steam with good coal; 
since putting in the Jarvis furnace he had 
obtained plenty of steam from one boiler 
burning the wet hop-mixture, though mak- 
ing more beer. He declared his saving to be 
40 per cent. in cost of fuel. 

The following extract from the report of 
the Water Commissioners of the city of Bing- 
hamton, just published, shows how the av- 
erage cost of raising a million gallons a foot 
high was reduced to less than $1.75: 

“Early in the year we reset one of 
our boilers with a Jarvis Furnace and 
Grates for burning coal dust or screenings 
from the coal breakers. This has proved 
very satisfactory and a great saving in fuel, 
as one ton of dust, with this arrangement, 
makes nearly as much steam as a ton of the 
best coal, at less than one-half the cost. 

‘‘We are now burning an average of only 
one and a half tons of dust in 24 hours, cost- 
ing, delivered at the works, $1.50 per ton, or 
at the rate of $2.25 for 24 hours. 

‘* With this we are pumping about 1,335,- 
407 gallons daily, under a water pressure of 
45 pounds during the day, and a lower pres- 
sure after ten o’clock at night. To show the 
reduction of pumping expenses, we give be- 
low the cost of fuel for three days in Decem- 
ber of each of the four preceding years: 
December, 1875, ; , : $16 52 


December, 1876, a 2 ; . 1808 
December, 1877, . ‘ , : 13 84 
December, 1878, : - 6 99 


The Jarvis Patent Furnace, for setting 
steam-boilers, received a silver medal at the 
Mechanics’ Fair in Boston. All kinds of 
waste, as well as good fuel, can be burned 
under boilers set this way. The following 
concerns have set boilers recently : 

Russell Paper Co., Lawrence, Mass., burn- 
ing screenings. 

Taylor & Barker, Lowell, Mass., burning 
screenings and coal tar. 

American Linen Co., Fall River, Mass., 
burning screenings. 

Wm. Wallace & Sons, Ansonia, Conn., 
Harrison boilers, burning screenings and 
sawdust. 

Phelps, Dodge & Co., Ansonia, Conn., 
burning waste fuel. 

Oswego Shade Cloth Co., Oswego, N. Y., 
burning screenings. 

Swits, Condi & Co., Oswego, N. Y., 
burning screenings. 

Houghton’s Brewery, Boston, burning 
screenings and wet hops. 

Farr Alpaca Co., Holyoke, Mass., burning 
screenings and dyewood chips. 

Metropolitan Horse R. R. Stable, Boston, 
burning screenings and horse manure. 

Slater Woolen Co., Webster, Mass., Harri- 
son boilers, burning wet sawdust and wet 
peat. 


Business Specials. 


Thirty cents a line for each insertion under 
this head. 


Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catologue 


The Pratt & Whitney Co., of Hartford, Conn., make 
a specialty of Cutters for the teeth of gear wheels, that 
are shaped entirely by machinery and will make inter- 
changeable all gears that are cut with cutters of the 
same pitch. 

















For Drop-Forging, Packer Ratchet Drills, Lathe 
Dogs, Screw Plates and Dies, Address The Billings 
& Spencer Co., Hartford, Conn. 


National Steam Pump, simple, reliable and durable. 
Send for illustrated catalogue with reduced price list. 
W.E. Kelly, New Brunswick, N. J. 


Charles G. Lundell, of No. 7 Exchange Place, 
Boston, Mass., makes a specialty of the sale of Swedish 
Tron of all sizes, and has the best fa ‘ilities for book- 
ing orders for importation at lowest market prices, or 
for sales from stock in New York, Philadelphia and 
Boston warehouses, through his connection with his 
friends in Sweden, Messrs. Ekman & Co., of Gotten- 
burg, they representing nearly one-fourth of the 
yearly export from Sweden, and were established in 
the year 1799. 

Hopkins Gear Cutting Attachment for Lathes. 


Patent Lace Leather Cutter and other new tools. 
Send for lists. Jackson & Tyler, Baltimore, M. D. 


For Screw Cutting Engine Lathes of 14, 15, 18, and 
22in. Swing. Addr ss Star Tool Co., Providence, R. I. 





Owing to acrowd of matter as we go to 
press, we are obliged to carry over a number 
of questions and answers, correspondence, 





&c., to our next issue. 
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New 24-Inch Shaper. 


The accompanying illustration represents 
the 24-inch Shaper, manufactured by the 
Hendey Machine Co., Wolcottville, Conn. 
This machine has a stroke of 24 inches, cross- 
feed of 21 inch and admits a piece 16 inches 
high between the table and the under side of 
cutter bar. The cutter bar is 42 inches long, 
running in ways 24 inches long. 





The cutter | 
bar recedes inside of ways on the back stroke | 
6 inches; therefore it only runs outside of 
ways 18 inches to obtain the full length of | 
stroke, thereby leaving 24 inches of the bar | 
in the ways so that it cannot drop on a long | 
cut. This machine can also plane off its own | 
table which 1s impossible by a crank motion. | 
We append the following well-prepared | 
oa . . | 
report of the U. 8S. Naval Commission who | 
were ordered ‘to make a careful and) 
thorough test of the Metal Shaper ” above | 
referred to: | 
“This machine is known as the Manville | 
; ; <3 ms actured by the Hendey 
Shaper, and is manufactured by the Hendey | 
Machine Co., of Wolcottville, Conn. The | 
peculiar features of this shaper consist of a | 
novel arrangement for producing a quick | 
and accurate reversal of the cutter-bar for 
varrying the tool. For this purpose a double- 
faced friction clutch is used, which is com- 
pletely surrounded by two loose pulleys, 
running in opposite directions on the first 
pinion shaft ; the inner faces of the pulleys 
are turned to fit the exterior face of clutch. 
The clutch has a longitudinal movement on 
the shaft, and is prevented from turning on 
the shaft by means of a fixed key, on which 
it moves endwise. To operate this clutch a ° 
hollow shaft is used, and in the hollow part! ‘‘ We failed to discover any disadvantages, 
a connecting-rod is so arranged as to connect | and from a conviction that it is the best 





NEw 24-Inc 
. 


the clutch with the shipping device herein- 
after described. The clutch is connected 
with rod by means of a pin passing through 
the hub of clutch, also through the shaft and 


Shaper known to the Board, in the market, 
and on account of its superiority, we recom- 
mend its general use for purposes connected 
with the U. S. Navy. 






































It also occupies over 
one-third less space than any other Shaper 
known for the same range of work.” 


rod. To allow the clutch to slide, a slot is 
cut in the shaft. On the opposite end of 
rod, and between the pulleys and machine, 
is a so-called ‘ Cam-box,’ which works around 
a fixed stud secured to main bearing of ma- 
chine. The Cam-box has an annular groove 
turned in it, and is provided with a close 
fitting ring, which is secured in said cam- 
box by a cap screwed thereto. The ring 
revolves with the shaft, and is connected with 
the rod in the shaft by means of a pin, the 
same as described in operating the clutch. 
When the cam-box, with its revolving ring 
attached to the clutch by means of the rod 
in the hollow shaft, is caused to make a 
slight longitudinal movement, it imparts the 
same movement to the clutch on the shaft 
as the cam-box itself receives. For the pur- 
pose of obtaining this movement of the cam- 
box, a diagonal slot is cut in it, which works 
on the fixed stud, and bya slight revolving 
motion of the box is caused, at the same | 
time, the end motion by which the clutch is | 
moved. To accomplish this movement of 
‘am-box, a rod is connected with it and also 
with a sliding block on the side of the ma- 
chine; this slide is so arranged as to receive | 
its motion by means of the shipper-blocks, | 
or stops, on the cutter-bar, These stops can | 
be adjusted to any point on the cutter-bar, 
according to the length of stroke desired. | 
The machine being set in motion, is moving | 
forward, or cut-wise, until the stop on the | 
eutter slide strikes the sliding block on the 
side of the machine, causing it to traverse a | 
short distance, and at the same time causing | rs — 
a slight rotary and longitudinal movement of | xy «8 
the cam-box, by its connections as above | f] |S OFT yy 
described, will cause the clutch to move at & HOeMHy, 
the same time, thus engaging one pulley, 
then the other, producing the reversing mo- | 
tion of the cutting tool as desired. | 
‘‘This machine was carefully and thor- | 


—— +] 


New Compound Steam Gauge and 
Syphon Cock. 


The steam gauge herewith represented has 
been recently placed before the public by 
the Ashcroft Manufacturing Co., of Boston, 
who are sole owners of the U. 8. patent. 
It is specially adapted for locomotive and 
farm engine boilers, where its qualities of 
durability and steadiness of indication of 
pressure are exhibited in a high degree. 





oughly tested with various depths of cut jj \ — 40 
and width of feed, planing to a line, angle | }j Ras 


and all the practical operations for which it | }§ . 
was designed; and we find that while this | }} : 
shaper possesses all the advantages that are 
claimed for similar machines that are worked 
by a crank, in maintaining accuracy of 
stroke, it can be changed in an instant, while 
running, by the operator, from a fraction of 
an inch, to any length of stroke desired, to 
twenty-four (24) inches in length, and at the 
same time preserving a perfect uniformity of 
speed of the tool. This machine has an auto- 








The spring of the gauge is volute or coiled. 
Hitherto the difficulty experienced in the 
use of steam gauges having volute springs 
was due to the destructive action of steam 
matic cross-feed of twenty-one (21) inches, and water, under pressure, on the rubber 
and the table can be lowered, by a con- diaphragm. When the rubber became soft- 
venient device, to admit of a piece being ened and its elasticity destroyed, the press- 
planed sixteen (16) inches high. This table yre would force it between the coils of the 
provided with an angle plate ov one side pring, thus affecting the accurney of the 
piece being planed upon its end. The ma- gauge. 
chine is also made and tinished in the highest This objection to the use of gauges whose 
degree of workmanship, is of the best ma- gprings are covered by rubber diaphragms 
terial, and is made strong in all its parts.) 7 AGE fe. S vs 
The rack and gears driving the cutter-bar 8 2OW entirely removed, the diaphragm 
are all accurately cut, thus making the ma- being protected with mercury, which pre- 
chine cut smoothly and run without noise. vents either steam or water coming in con- 
It has a ques somes - wy Nee sroke, tact with it. 

‘ one Ww ro (2) changes a : 
a naed or aah ivi) yi pres be v4 The cock shown in the cut can be used 
quired. | to blow out from the syphon and pipe lead- 





Pat. 
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ing to the boiler any dirt or sediment lodging 
in them, and in cold weather, when the 
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| the chamber D, which, if permitted to fill 
| with water, will burst by the action of 
frost.” 

| The syphon cock, which is intended to 
‘be always used with a steam gauge, is 
manufactured (as also the compound steam 
gauge above described), by the Ashcroft 
M’f’g Co., Boston, Mass. 


—__——__-<>e ___ 
Machinists’ and Engineers’ Supplies. 


Trade is improving and a good season’s business is 








| confidently anticipated. New catalogues and price 
| lists are being sent out by several houses. 


We have 
received a copy of a new catalogue and price list of 
machinists’ supplies from Tallman & McFadden, 607 


| Market St., Philadelphia. It contains 112 pages, fully 


illustrated, and presents some new tools just brought 
before the public. The following two circulars explain 


themselves: 


NOTICE TO THE TRADE. 
Boston, February 10, 1879. 
Gentlemen :—The undersigned having this day sold to 
the Consolidated Safety Valve Company all their patents 
and inventions relating to Safety Valves, their stock in 
trade and good will of the business of making and sell- 
ing Safety Valves, Solicit for the new Company a con- 
tinuance of the patronage which has heretofore been 
enjoyed by them. 
THE ASHCROFT MANUFACTURING Co., 
Boston, Mass. 


| GEo. W. Ricuarpson & Co., 


| 


i) 


gauge is not in use, the water in the gauge, | 


syphon and pipe can be discharged, to pre- 
vent freezing. 

Through the orifice at A, shown in the 
cut, the pressure from the boiler enters the 


gauge at a right angle with the line of the | 


syphen, which prevents displacement of the 


-mercury when the cock is opened. 


The two small cuts exhibit Prindle’s 
Patent Syphon Cock, a new article, by use 
of which the spring of a steam gauge which 
is sensitive to heat is operated 
direct water pressure instead of steam, thus 
adding to the durability and correctness of 
the gauge. 


Its construction consists of an induction | 


pipe made in same piece with the condensing 
chamber, and extends within the latter, ter- 
minating near the top. Over the pipe a cap 


is fitted, either wholly or partially surround- | 


ing the same, and so arranged that it forms 
a steam space between itself and the side of 
the induction pipe ; the space provides pass- 


upon by, 


age-way communicating from the top of 





June 4th, 1878, Pat. June 4th, 1878. 
the induction pipe to the bottom of con- 
densing chamber. 

This syphon may be placed anywhere be- 
tween the gauge and source of pressure. 
The operation is as follows :— 

The steam from the boiler enters at A, 
escapes into the steam space C, and is con- 
densed in the chamber D. The water of 
condensation escapes at the outlet E, and 
impinges against the interior, actuating 
mechanism of the gauge. This direct water 
pressure is continued during the time that 
the gauge is in use. When the pressure is 
released, the water of condensation will 
drain back into the boiler to a level with the 
bottom of the cap or hood B. 

It will be seen that one of the important 
features of this device is the emptying of 


TRoy, N.. ¥. 


Oficeand Manufactory of the Consolidated Safety Valre 
Co., 51 and 53 Sudbury Street, Boston. 

Dear Sir :--Having this day purchased all the patents 
relating to Steam Safety Valves, which have been 
granted to George W. Richardson, of Troy, N. Y., and 
E. H. Ashcroft, of Boston, Mass., together with the 
stock in trade and good will of the Safety Valve busi- 
ness of Geo. W. Richardson & Co., of Troy, N. Y., and 
The Ashcroft Manufacturing Co., of Boston, Mass., we 
are pleased to inform you that we shall continue the 
business of making and selling Safety Valves, as above. 

The best possible workmanship embodying the in- 
ventions above, referred to, may be depended upon by 
all who favor us with patronage. 

OFFICERS.—Charles A. Moore, President and General 
Manager. 

Martin Luscomb, Secretary and Treasurer. 

Geo. W. Richardson, Superintendent. 
| February 10, 1879. 


The Ashcroft M’f’g. Co., Boston, are offering Prindle 
Patent Safety Cocks (elsewhere noticed at $1 each). 
This Company has lately issued a new price list of 
gauges manufactured by them. We are pleased to see 
some activity in machine tools. 

The following circular has just been issued by P. 
| Blaisdell & Co., of Worcester. They are working with 

quite a force of hands. 


March 1st, 1879 
TO PARTIES WANTING MACHINISTS’ TOOLS, 

We have on hand,which we have recently completed, 
a large number of lathes and drills. 

The lathes comprise the different swings made by 
us, from 13 inch to 28 inch, both inclusive, and embody 
all of the latest improvements. 

We also have all the work for the different Swing 
Lathes, except beds, so that we can finish and ship at 
short notice, any length of bed that we may not have 
on hand completed. 

The drills comprise the different swings and styles 
made by us, from the lever drill of 17 inch to No. 5 
drill,43inch swing. These drills are the latest improved, 
aud have the “ Blaisdell Patent Quick Return Motion,” 
and other improvements, 

We warrant our lathes and drills first class in every 
respect. We are anxious to sell the above tools, and 
will sell low for cash. Parties wanting Machinists’ 


| tools will find it for their interest to get our prices 


before placing their orders. Send for Catalogue and 
prices. P. BLAISDELL & Co. 


Vanderburgh, Wells & Co,, cor Fulton and Dutch 
streets, have issued a new price-list (with cuts) of 
metallic pattern letters and figures for foundrymen, 
machinists and pattern makers, They make many 
different sizes and styles, 

David W. Pond, Worcester, Mass., is sending out 
illustrated descriptions of newly improved machines 


| of his manufacture, with the following circular: 


Worcester, April, 1879. 


| To THE MECHANICAL PUBLIC: 


Your careful attention is invited to enclosed illus- 
trations and descriptions of tools, which have been 
made from entirely new and carefully studied des‘gns, 
and are intended to meet the present demands of the 
trade, which call for strong, accurate and durable 
machines, with increased capacity for quantity of 
work, and additional conveniences for giving oper- 
ator command of his machine, to effect saving of time 
in adjustment, without complication or liability to get 
out of order. 

Shall be pleased to send more detailed descriptions, 
to quote special prices for tools represented, or for any 
sizes, or machines not shown ; following sheets having 
been selected as samples from a large variety of iron 

| working machinery. Any desired information will be 
cheerfully given upon application. 
Respectfully, Davip W. Ponp. 

Goodnow & Wightman, Boston, are preparing a new 
catalogue of machinists’ supples, which they will issue 
in a few weeks. 

Bo1LER MAKERS’ SUPPLIES.—A marked improve- 
ment is visible, and prices are fully maintained. 
Prices from store: tank iron, 23{c.; C. H. No. 1,3c.; 
C. No. 1, 3c.; best flange, 44c.; best flange fire box, 
5c.; Eureka flange, 6c.; Eureka fire box, 7c.; boiler 

| rivets, .i¢c.; boiler tubes 40% discount from list. 
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; ILERS TOOLS AND SPECIALTIES, 


CONSISTING OF 


PAILEMIECW HOLDERS FOR 
Surface Filing. 
True Vise Filing, 
Stove Plate and 
Pattern Work Filing, also 
Bent Rifflers, 

Machinists’? Scrapers, 
File Brushes 
File Cards. 


AND 


IN CONNECTION WITH 


FILES AND RASPS OF EVERY DESCRIPTION, 


Manufactured only by the 





wWwiCazcOaaSON 2°24 ia ce CO- 


PROVIDENCEH, R. I. 
Norr.—Our ‘‘ Treatise on Files and Rasps” 
tomers free with first goods sent them. 





JARVIS PATENT FURNACE 





rs 


A<KBLE Up 
TR, 
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FOR SETTING 


STEAM BOILERS. 


<< 
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Economy of Fuel, with increased capacity of Steam Power 

The same principle as the StreMANs’ Process OF MAKING STEEL, 
i.é., utilizing the waste gases with hot air. 

Will burn all kinds of waste fuel without a blast, including 
screenings, wet peat, wet hops, sawdust, logwood chips, horse 
manure, &c. 


A. F. UPTON, Ceneral Agent, 
P. 0. BOX 3401, BOSTON, 


Send for Cireular. 


HE BEST STEAM PUMP in AMERIC 
THE DEANE. 


Made by the Holyoke Machine Co, 
MORE THAN 4,500 IN USE, JANUARY, 1879. 
Send for Reduced Price List. 


DEANE STEAM PUMP WORKS, 
S5 Liberty Street, 


Americal Watch Tool Co, 


‘\ I WALTHAM, MASS. 


| | P.O. Box 999. 








MANUFACTURERS OF 


MACHINERY 


WATCH AND ‘CLOCK MAKING 


AND 


Sposial Tools and Machinery of all kinds, 





The accompanying cut shows our No. 3, or Machin- 
ist Bench Lathe. with its driving counters for lathe, 
and its grinding attachments. This lathe was origin- 
ally de igned for the American W utch Co., and “has 





and by many clock companies of this country, and 
watch companies of England and Switzerland. All 
agree in pronouncing it the best Lathe for small work 
ever nade, 





(price $1.50) will be furnished our cus- | 


New York. 


| 
| 
| 
| 
| 
| 
| 
| 





MASS. 


3 Bradley’ § - Cushioned, Helve Hammer 


Awarded first premium, Silver Medal at American Institute 
Fair, 1878, Cincinnati Industrial Exposition, 1874, and 
the Diploma of Honor and Grand Medal of Merit 
at the Centennial Exhibition in 1876, 


ae 
7 —_ Being the highest award given any goods of their class in 
E America or Eur rope. 











IT HAS MORE GOOD POINTS, 


LESS COMPLICATION, 
MORE ADAPTABILITY, 


LARGER CAPACITY. 
DOES MORE AND BETTER WORK, 


TAKES LESS POWER, 
COSTS LESS FOR REPAIRS 
than any Hammer in the World. 
Guaranteed as Represented. 


BRADLEY & COMPANY, 


[Established 1832,] SYRACUSE, N. Y. 





A. B. BARNES, Western Agent. 
Nos. 24 & 26 South Canal Street, 
CHICAGO, ILL. 


j 





H. T. BREWSTER, Manager. 


ad Water Heater and Purifier 


AND ECONOMIC FEED PUMP. 


This Pump is designed for use where cheapness in first cost, economy 


in running and great durability are required. 


Manufacturer of the 
w~ 





I. B. DAVIS, Hartroro, Conn. 


New York Office, 97 Liberty St. 


"| Berryman Patent Fe 





Newell's Patent Universal Grinder 
/MPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for grinding 


grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 


| delivers a perfectly GRANULATED article. 
| HEATED, and consequently may be baggec 


grinding. 
| of grinding by this mill. 


| 





been adopted by all American watch companies | 


with not more than 15-horse power. 


and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 

In grinding grain the meal IS NOT 
at the delivery spout with no danger of 


a ¢ 


fermentation, and without the loss of weight incidental to the product when heated in 
It is estimated that the usual shrinkage is sufficient to cover the entire expense 
We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up sia thousand five hundred (6500) pounds of corn per hour 
It is compact, portable and not expensive. A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West {9th Street, New York City. 
NEWELL & CHAPIN. 


Our Agent for New England States, excepting Connecticut, is 


CHARLES E. MILES, 70 Devonshire Street, Boston, Mass. 


Clark’s Patent Rubber Castor and Truck Wheel, 


a= L 









Especially desirable in Hotels, Warehouses, Mills, &c., being noiseless in their action, and 


saving all wearing away of floors. 


SEO. FF. CLARE, 


WINDSOR LOCKS, Conn. 


Send for Price List and Circular. 
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THE ALBANY STEAM TRAP. 














This Trap automatically drains the water of condensation from HEATING COILS, and returns the same 
to the Boiler, whether the Coils are above or below the water level in Boiler, thus doing away with pumps and 
other mechanical devices for tuch purposes. Apply to 


Albany Steam Trap Co., 


ALBANY, N. Y. 





JUST PUBLISHED. 


TEXT BOOK OF THE STEAM ENGINE, 
BY T. M. GOODEVE, 

Intended for use in Science Sc oa a Polytechnic 
Institutions. 1 vol., crown 8vo, cloth 296 pages, illus- 
trated. Price $2. 

D. VAN NOSTRAND, Publisher, 
23 Murray St., New York. 
*.* Copies sent by mail on receipt of price. 


FRASSE & COMPANY, 


SOLE AGENTS, 


Auction Dale of Valuable Machinery 


The property well and favorably known 
as HARDIE’S MACHINE WORKS, 62 and 


64 Cuurcn Street, ALBANY, N. Y., will be 





sold March 26th, at noon. Send to above 


address for circulars giving particulars. 


UPRIGHT DRILLS 





SSS 





COLES ATED 
Taps, Dies, Tap Wrenches 


SSS 


SLT SRIcEz’s 


AND DIE HOLDERS. 


A SPECIALTY. 


H. BICKFORD, 


Cincinnati, Ohio, 4 
62 Chatham Street, 
. Box 4627. NEW YORK. 


KENNEDY’S 


Concentrated Power 


Shearing: Punching Machines 








No. 2 Punches, 


/ % in. hole in Ay 
¥% in. iron, Price, $25. 


Larger sizes i: proportion. 


These tools are pool and easily worked by one 
man; handles are rever-ible, and can be a!justed to 
run by foot power. The Punching Machines are fur- 
nished with the patent Sprra, Puncn, which does not 
| mutilate the iron and requires less power. The Flange 
| Punch, ‘‘Screw Punch” and “ Railroad Punch ’—for 

1% in. ‘hole i in railroad bar— are the most perfect tools 
| in ‘the market. 


For further particulars, address the manufacturers, 


C., H. DELAMATER & CO., 





15 Gold St. NEW YORK. 
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THOS. PROSSER & SON, 


New York. 
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Salesroom, 10 Cortlandt Street. 


ite Machine Company. 





The Brainard 


OLIVER ST. 


BOosTow, 


Builds five sizes of 


STANDARD UNIVERSAL MILLING MACHINES, 


weight from 600 to 4000 pounds, 
Three sizes of 


PLAIN MILLERS. 





BRAINARD STEEL BAR VISE. 


A new Vise of extra nice workmanship. 
The Steel Bar gives Great Strength, Great 
Elasticity, Great Tenacity. 

Send for Circular. 


LARGE AND SMALL INDEX AND CEAR CUTTERS, 
SCREW MACHINES, CAM CUTTERS, 
MILL CRINDERS, &c. 


Goddard Emery Wheel, 


KE. A. GODDARD, 


Gen. Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO's 
Emery Grinders. 


MACHINISTS’ SUPPLIES. 


Warerooms,!76 FULTON STREET, NEW YORK. 


THE HENDEY MACHINE CO. 


WOLCOTTVILLE, CONN., U.S A. 


MANUFACTURERS OF THE 


Manvule Patent Iron Planers and Shapers 


REFER TO USERS OF OUR MACHINES AS FOLLOWS: 





James P. Howatt, Foreman Machinist, U.S. Navy Yard, Brooklyn. Farrell Foundry and Machine Co., 
and Scoville Manufacturing Co., Waterbury, Conn. Wilcox Silver Plate Co., Meriden, Conn. Wallace & 
Sons, Ansonia, Conn, Seth Thomas Clock Co., Thomaston, Conn. Derby Silver Co., Birmingham, Conn. 
H. D, Smith & Co., Plantsville Conn. Stiles & Parker Piess Company, Middletown, Conn. Empire Knife 
Co., West-Winsted, Conn. Wilson & Rook, Front and Dover, New York. Eagle Pencil Company, New York. 
L. Wright, Jr., Newark, New Jersey. Crescent Steel Works, Pittsburgh, Penn. Cincinnati Coffin Co.» 
Cincinnati, Ohio. Buckeye Mower and Reaper Works, Canton, Ohio. Lampson, Sessions & Co., Cleveland, 
Ohio. Fulton Iron and Engine Works, Detroit Michigan. Chicago Fire Department Machine Shops. 
Collinson, Burch & Co., St. Catherines, Ontario. Or to any one of the parties named in our catalogue, which 
send for and file for future reference, and MENTION WHERE YOU SAW THIS. 





GARDNER GOVERNOR 


ASSURES 


ACCURATE REGULATION, 


AND 
ABSOLUTE SAFETY 


VALVES and SEATS 
INDESTRUCTIBLE. 
1,100 in use. 


GARDNER, 
Quincy, Illinois. 


FOR 
READING, 
Writing, 


DRAWING. 


OFFICE, 
Library, 


SITTING ROOM 


Academy. 
PRICE, 


: FROM 
$6 {0 $20 
Address M. P. HIGCINS, 
Superintendent of the Washburn Machine Shop. 
WORCESTER. Mass. 


Address ROB’T W. 


New York. 
Chicago. 

St. Louis. 
Pittsburgh. 
Milwaukee, 
New Orleans. 
Detroit. 

San Francisco. 
Denver. 
Philadelphia. 
Louisville. 


Cook & Beggs, : 

7. & A. J. Kirkwood, 

Siti, Reems &Co., « - 
Nish, - - 

0. L. mead, - - 

H. D Coleman & Bro., : 

James Jenks, - 

Berry & Place, - 

Hendrie & Balthoff Co. nF 

Lovegrove & (o., 

Ainslie, Coc hran & Co. on 


Send for Circular. 
NS AMIE et EES 








Send for 
our new 


Machines 
at reduced 


prices, Illustrated 


F. A, LEHMANN, Solicitor of Patents, Washington, D.C. 


NO PATENT NO PAY. Send for Circular. 


and 7 Catalogue 








Weissport, 


Established 1849. Guaranteed. Penn. 








Iron Planers 


C. WHITCOMB & CO. 


Himes Lndeated and Examine, 


POWER MEASURED. 


W. H. ODELL, Practical Engineer. 


A SPECIALTY. 


Manufacturers, 


P, 0. BOX 274, YONKERS, N. Y. 


WORCESTER, Mass. 


N. B.—The application ot the ‘‘Indicator” to an 
Engine (by an Expert) instantly detects any waste of 
power, or defect in the CONSTRUCTION or MAN- 
AGEMENT OF THE SAME, and often leads to 
| great saving of fuel. 


‘im Orders Solicited. ia 
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Address P. 0. Box 2187. Pp I E R & O N g C O Office 24 Broadway, N.Y. 
6 


Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


Warehouse, 24 and 26 Broadway, and 77 and 79 New Street, 


PRICE LISTS FURNISHED ON APPLICATION. 





RH V 


Since our last review Pig Iron has advanced at least one dollar a ton, and also 
and Refined Bars, and to a firmness from store here for these that will be followed 


i. ae 
NEW YORK, MARCH 15tu, 1879. 


Scrap Iron and Old Rails. This has led to an advance by the mills for Common 
by higher prices soon. The prices in Philadelphia have already been advanced 


and are justified by the demand, and if not overdone will be maintained. We quote as basis for Common Iron from store 1;8,c., and for Refined, 2c., but for good 


specifications these figures would be shaded. Old Rails are scarce and wanted. 
delivered at New York. Steel Rails are about $45, but the mills are very full, and 


_We quote $21, which buyers, however, still think too high. New Rails $36, 
it would be difficult to place an order at most any price for immediate delivery. 


PIERSON & CO., 24 BROADWAY. 





ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equal 
to doing any wotk 
required of it— 
4 Runs _ perfectly 
¥ true. Cost but $5. 


T.R. ALMOND 


STEELINE. 


Used for refining and tempering all kinds of Steel 
Tools. Increases their durability at least five fold. 
Secures absolute safety from cracking. Adds greatly 
to the tensile strength of tools and steel. 

Send for circular to 


BAUER & CO., 
96 Greenwich Avenue, N. Y 


PERFECTION CHUCK. 


Four Steel Jaws. Four 
= inch turned shank to fit 
Za = any lathe. It will take 








-—— from smallest drill to 4 
_— full 3-16. Warranted bar 1 
== fully. Price, $1.50. 
= JAMES D. FOOT, BROOKLYN. 
Ne.40 Broadway (Cut shows Chuck 
New York. full size.) 


Bauer’s Steel Refining Compound, Hand-Cut Files. 
Stub’s Cuts and Shap 's a specialty. 
Sent by mail on receipt of price. 





ROPER’S 


e.e.carvin «co, Pratl Hanl-Douks for Engine, 


| STEPHEN ROPER, 








Manufacturers of 





Mechanical Engineer. 


Milling Machines, Drill Presses, | Hnd-Book of Land & Marine Engines, $8 
§ ’ SSES, | Hand-Book of the Locomotive . . . 2. 
| Hand-Book of Modern Steam Fire En- 
mena Lathes, | ines . 3 
Saiieue ieee | eae ee oe a ee 
chines, Cutter | Cathechism of Steam Engines 2 
Grinders and | Use and Abuse of Steam Boiler . 2 
Wood Planers. | 
Milling Cutters | Ths above books embrace all branches of Steam 
all shapes and | Engineering—Stationary, Locomotive, Fire and Ma- 
sizes. Gear)|rine. Any of them willbe sent by mail, free of post- 
Cutting and | age, on receipt of publication price. ‘To any one 
Milling in allits | ordering a full get, a liberal discount will be made, 


branches, 
139-143 them worth $50.00 the money will be refunded. 
ance or lathes when poked for, will be 
eerfully given to parties making inquiries about 
; CENTRE ST, | Scientific Books, Steam Engines, Ballers Steam 
, Cornell’s B’ld’g | Pumps, Injectors, or any kind of Steam Machinery, 
’ NEW YORK. | Address, 


, 8®™Send for il- | 

















STEPHEN ROPER, | 








> Ae it a Eeteeed Cate. | 441 North Broad 8t., Philadelphia 
Sandford’s Patent Safety Screw-Hoisting Machine, 





Elizabethport Mfg Company, 


S. PARK LATHROP, 


Sole Wholesale Agent for U. S. 





















200 Market Street, Newark, N. J. 


For use in Machine Shops, Mills, Steamships, ; 


&c., they are invaluable. 


ONE MAN 
can lift from 2,000 to 10,000 lbs. They are 


DURABLE, CHEAP, 
COMPACT, SIMPLE, 
AND SAFE. 





Can not run down of itself. Can be worked at any angle. Send 


for Price-List and Catalogue. 





| and if on examination the purchaser does not consider | = 


PRENTISS’ PATENT VISES. 
) Adjustable Jaw, Stationary 


AND 


SWIVEL BOTTOM. 


ii, Without Attachments. Adapted to 
all classes of vise work. 








WW 


- ee: My 
** CHALLENGE” PIPE GRIP. 
ADJUSTABLE, 

Enabling operator to hold Pipes, 
Couplings, Thimbles, &c., in a Verti- 
cal, Slanting, or Horizontal position. 





“ CHALLENGE” PIPE GRIP. 


MANUFACTURED BY 


BAGLEY & SEWELL, General Machinists, Watertown, N.Y. 


FOR 


HALL MANUFACTURING CO. 
Send for Circular. 23 DEY STREET, N. Y. 


GpABESTanpCHEAPEST | _ SCHLENKER’S 
as e SCREW CUTTING s' ARY-DIE AND REVOLVING-DIE 


J ENGINE LATHES|BOLT CUTTERS 


Sex FULL DESGALETION IH ODER NO. THE BEST AND CHEAPEST MADE. 
) SEND FOR WLusTRATED CATALOGUE HOWARD IRON WORKS, 


=. 4 LGOODNOW & WIGHTMAN tI Send tor Catalogue. Buffalo, 'N. Y. 
176 WASHINGTON ST BOSTON MASS. 
NORTON’S 


PATENTS. —= Solid Emery Wheel. 
HENRY E. ROEDER, |. The Best Solid Wheel in use. Will not Glaze, Heat, 


nor smell, and will run equally well, Wet or Dry. 





















304 Broadway, New York. SATISFACTION GUARANTEED OR NO PAY. 


—_+ee—__—— 


F. B. NORTON, Patentee and Manufacturer, 


No. 41 Water Street, Worcester, Mass. 


ESTABLISHED 1852. 





Patents procured in the U.S, & Europe. 


Wat. a. aos. 
WORCESTER, Mass. 


Manufacturer of the Best and Cheapest 








TWIST DRILL GRINDING MACHINE in the World. 
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PATENTEE 


The Most Economical in the Use of Fuel, 
The Simplest in Construction, and 
Altogether the Best Cut-Off Engine in Market, 


Compound 
Engines 


For City Water 
Works; also for 
Manufacturing 
purposes, etc, 


(highest duty 
quaranteed,) 


MARINE AND 
STATIONARY 
ENGINES, 


A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND, 


AND BUILDER, 





AMERICAN MACHINIST. 


Patent Automatic Cut-Off Steam Engine. wos i ya 
WM. WRIGHT, 


NEW BURGH, N. Y. 


Cheam 
Boilers 


AND 


Tanks, 


LIGHT AND 
HEAVY FOR- 
GINGS, 


MILL WORK, 
IRON AND 
BRASS 
CASTINGS, &c. 





Combined, as it 
upwards to 200 
Cut-o7f. 


satisfaction 


Fitch 








STEAM ENCINES 


Vertical or Horizontal. 


We can refer to hundreds in use, of all sizes, giving perfect 
Yacht Engines and Steel Boilers, Shafting, 


Send for pamphlet, stating where you saw this, to 


icut, 21012 H. P., or on independent beds, 2 Hi. P. 
Hi. BP. Plain or with Automatic Variable 


Pulleys, Hangers, &c., 


burg Steam Engine Co. 


I-itehburg, Mass., Ue Ss. A 











LARGE WEARING SURFACES. 
Simple in Construction. Reasonable in Price. 
Send for Circular. 

F.C. & A. E. ROWLAND, Engineers, 
NEW HAVEN, Connecticut. 


TRUMP CHUCH Harpenep Street. 





lHREE JAWs. 
SELF-CENTERING. 
HoLbs SECURELY. 











| For drills } & under, $1.50 
For drills } & under, 2.25 
By Mail, postage, 4 & 8 cts. 
Accurate, Durable. Well made and equal to the best Chucks in use. 


TRUMP BROS,, Mfrs., Wilmington, Del,, U. 8. A. 





Trade Engine Works, 


DAYTON, 


OTFI10. 


Builders of Por- 
table, Stationary, 
and Trade 


Engines, 
with 
Thos. McGregor’s 


improvements. 


Our specialty, 


' is without ques- 
tion the best con- 
structed 


VERTICAL 
ENGINE 
\ in the market. 





For _ particular 
description send 
for circular. 

The accompany- 
ing cut shows oar 
Mounted ‘Trade 
Engine. 





TheTrade Engine, 


for AUTOMATIC. CUT-OFF 
FIXED GuT_OFF&SLIDEYALVE 


STEAM ENGINES 


ALSO BOILERS POORESS | 
Woopsury RoOTH&PRYOR.ROCHESTERN.Y. 








THOMAS D. STETSON, 


SOLICITOR OF PATENTS, 


AND MECHANICAL EXPERT IN PATENT CASES, 


No, 23 MURRAY ST., New York. 
(House 950 Lexington ave., near 69th street) 


Respectfully offers professional assistance in Caveat- 
| ing; Searching on Novelty; Securing Patents in this 
| country; Contesting Interferences; Arguing Rejected 

Applications; Preparing Assignments and Licenses ; 
| Reissuing; Extending; Advising on Validity, Scope, 
Infringements ; Examining if clear of previous Pat- 


ents; Protecting Asthetic Devices—Designs; Pro- 
tecting Commercial Devices-Trade Marks and 


Labels; Assisting in Contests on Patents and Trade 
Marks; Testifying in the Courts in Patent Proceed- 
ings; Securi g Patents in foreign countries; Counsel- 
ing at all stages on Exclusive Rights. 

He asks increased business on 
grounds; 

Special Adaptation, 
Mechanical Training, 
Successful Experience, Central Location, 
Personal Attention, Good Assistants. 

Mr. Stetson represented Messrs. Fairbanks in ex- 
tending the Railroad Track Scale patent, Sir William 
Thompson in patenting the Atlantic Telegraph Instru- 
ment, and Mr. Corliss in patenting ‘he novelties in the 
Centennial Exhibition Engine. He will advise can- 
didly on any business undertaken. Will come person- 
ally \oyourshop if desired. Is at the U. 8S, Patent 
Office every few weeks. 

Has special indexes and abstracts in many branches 
of the arts, accumulated as the results of former 
labors. Has a series of Directories for tracing wit- 
nesses, and capacious storage room for models and 
exhibits. 


the following 


Moderate Charges, 
Modern Facilities, 


| 
| 
| 


Machine & Railway Shop Equipments 
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M SELLERS & CO. 


PP StILA DELP A.. 


Shafts. Lathes, 


Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. i 


Mill Gearing, 


Ete. 


Bolt Cutters, 
Ete. 





Turntables 


Railway 


GIFFARD INJECTORS. 


NEW PATTERNS. 


and Pivot Bridges, 
SELLERS’ IMPROVEMENTS 


SIMP E, 


New York Office, 79 Liberty Street. 


BORING AND TURNING MACHINES. 


18 Special Pulley Turning Machinery, 
Engine Lathes, Iron Planers, 
Universal Radial Drilling Machines, 
Hydrostatic Presses, 

Car Axle Lathes and Wheel Borers. 


Manufacturers of General Iron Working Tools. Latest 
designs and patterns. Prices very reasonyble. 


EFFECTIVE. 















NILES TOOL WORKS, 
HAMILTON, OHIO, 





—— - 


The Twiss Automat 


ic Engine is the only first-class Engine in the market, sold as low as 
the plain slide valves. 


Also, Vertical and Yacht Engines. 
N. W. TWISS, New Haven, Conn, 


PATTERN AND BRAND LETTERS. 
~ ‘ VANDERBURGH, WELLS & CO. 
Automatic Machines, prinery and fysrarers’ Warehouse, 


For Straightening and Cutting Wire 
of all Sizes toany Length. 





JOHN ADT, 


20, 22, 24 and 26 Artisan St., New Haven, Ct, U.S. | 


Corner Fultonand Dutch Sts., 


Automatic Machines for cutting and forming wire NEW YORK. 


in various shapes. Send for circulars. 


Montgomery Boiler & Machine Works. 


WM. T. BATE & SON, CONSHOHOCKEN, PA. 


Manufacturers of the 


Improved Steam Generator. 


(The easiest Boiler in the market to clean, to examine or repair, and the least 
likely to get out of order, as all sediment is deposited in a place 
provided for it, where there is no fire. ) 


FEED WATER HEATER 


AND THE 


Bate Circulating Lock-Bar Crate. 


Also manufacture all kinds of Boilers, Heating Apparatus for mills, buildings, 
&c., Machine Work, Fittings and Castings, done to order. 
Steam and Gas Fittings. 


WM. T. BATE & SON, 


Wm. T. BATE, l 








Agent in England, Mr. W. Lloyd Wise, 22 Bucking- 
| ham St., Adelphi, London, W.C. 


RICHARD BATE, § CONSHOHOCKEN, Pa. 








Marca, 1879.] 


AMERICAN SAC ae e+ 


15 


The Buckeye Automatic Cut-off Engine. 


ILLUSTRATED TREATISES AND ESTIMATES FURNISHED ON APPLICATION. 
BUCKEYE ENGINE CO., 87 LIBERTY STREET, NEW YORK. 
HILL, CLARKE & CO., New England Agents, 36 & 38 Oliver Street, Boston 





The George Place Machinery Agency, 


Sole Agents for J 


FAY & CO. 


WOOD -WORKING MACHINERY. 


Patent Sash, Moulding, T 


and Carriage Cutting off Saws, Band and Vertical Re-s 


sawing Machinery, 


‘enoning, Boring, Mortising, Planing and Matching Machinery ; Band, Scroll, Ripping, Railway 


etc. 


IRON MACHINERY OF EVERY DESCRIPTION. PATENT COLD ROLLED SHAFTING, PULLEYS, HANGERS, ETC. 
121 Chambers & 103 Reade Streets, New York. 





This machine has a stroke of six 
inches, and may readily be adjusted 
to work of any less distance. 
Length of traverse, eight inches. 
Vertical adjustment of table, three 
inches. Can be run by hand or 
power. Weight, 225 Ibs, 

These machines are nicely de- 
signed, well made and firm, and 
will carry a heavy chip. The 
Packings, Driving Shaft and Feed 
Screws are of Steel. The Sliding 
parts are all well fitted by scraping. 
The Screws and other parts, where 
neccssary, are case hardened. The 
head is indexed for planiny bevels, 
and is in every respect a first-class 
and a very desirable tool. Centers 
will be furnished to go with Shaper 
when wanted, which will be found 
ba useful in Fluting Reamers, 

l'aps, &c. Also manufacturers of 
Upright and Horizontal Seif-Feed- 
ing Drills, Combined Breast and 
Feed Drills, Hand Bolt Cutters, 
Patent ‘lire Benders, and Tools 
adapted to Blacksmiths and Car- 
riage makers. Circulars and Price 
Lists to be had upon application. 


E. N. BOYNTON, Manufacturer, 
WORCESTER, Mass., U.S. A. 


MIDVALE STEEL WORKS. 


NICETOWN, PHILADELPHIA. 


Manufacturers of all Kinds of 


Hammered and Rolled Steel, 


BEST WARRANTED CAST STEEL 


For Machinists’ Tools, Taps, Punches, Dies, Drills, Chisels, Shear 
Blades and Granite Drills. 
ALSO, 


Machinery, File, Fork, Hoe and Spring Cast Steel. 
Address A. M. F. WATSON, 


General Sales Agent. 


Hand & Power Shaping Machines. 
i 








Warehouse, 12 North 5th Street, Philadelphia. 
BABCOCK & WILCOX, 


Water-Tube Steam Boiler. 


OVER 30,000 HORSE-P-OWER NOW IN USE, 





ADAPTED FOR ALL PURPOSES. 


In Sections Easy of 


Easily cle ? 
‘Transportation. y aned from 


Soot or Sediment. 





No Bolted, Screwed, 
or Packed Joints. 


Adapted to all kinds 
or Fuel, 





Steady Water-Line 
All Joints made by and Bry Ktonm. 
Expanding W rought 
Iron Tubes into 
Bored Holes. 


No Leaks from 1t n- 
equal Expansion. 








Rapi Ste i re 

Ee a pid Steaming 

paired by ordinary 
mechanic, 





F Mighest Attainabl. 
Econonpy. 





CINTENNIAL EXPOSITION MEDAL AWARDED THIS BOILER FOR HIGHEST ECONOMY AND 


EFFICIENCY ON TEST. 


Illustrated circulars and other information desired prompt y furaished. 


BABCOCK & WILCOX, Engineers, 
30 COURTLANDT STREET, NEW YORK. 











OUR NEW FIRE PUMP. 





Oapacity, One % Stream Thrown 150 ft. 





IMPORTANT MPROVEM ENTS 


ENTIRELY NEW PATTERNS. 
BY FAR THE BEST PUMP MADE. 
PRICES TO SUIT THE TIMES. 


t# Send for Illustrated Catalogue of Steam Pumps 
and Hydraulic Machinery of every description and 
for every purpose. 


SMITH, VAILE & CO., Dayton, 0. 


Second-Hand Tools 





One Pond’s Index Miller. 

One No. 2 Wood & Light Milling Machines, 

Two Brainard Milling Machines, No. 8. 

Oue Brown & Sharp Universal Miller. 

Three Lincoln Pattern Milling Machines. 

One Smith & Garvin No. 3. Miller. New. 

Two Profile Machines. 

One each 2, 3 and 4 Spindle Drills. Pratt & Whitney. 
Two 4 spindle Drills. 

One Small Blaisdell Drill. 

One Sellers’ Bolt Cutter. Cuts to 134 in. 

One No. 2 Schlenker Bolt Cutter, new. % to 4 in. 
One No. 6 Wilder Punch and Shear, new. 

One No. 2 Wilder Punch Press, new. 

Six Sensitive Drills, from 1-64 in. up to 5-16 in. 

One Engine Lathe, 24 in. x 24 ft., nearlynew. Pond. 


One 20 in, x 12 ft., new. 

One sid bi 18 in. x 10 ft., New Star Tool Co. 

One se ae 16in. x 5 {t., good order, Cheap. 

One cs «  ~ 15in. x4 ft., goodorder, Fitch- 
burg. 

One 46 “4 12in.x5 ft., Ames. 

One «6 “ i2in. x5 ft., cheap. 


One Ames *‘ Model” Engine Lathe, 7 in. S., 38 in. Bed. 
Six Fitchburg Mach. Co. Hand Lathes, 9 in. S. 

Two Spencer Hand Lathes, 11 in. 8.,4 ft. Bed. New 
One Stewart Foot Lathe. 

One Planer 38 in. x 7 ft. 

One ‘© 30in. x Tft., new. Stover. 

One “© 27 in, x7 ft., nearly new. Whitcomb. 

One “ 4in. x 6ft., good order. Wood & Light. 
One “ in. x 5 ft., goodorder. N.Y. 38. E. Co, 

One Crank Planer, 24 in. stroke. 

Two 8 in. Shaping Machines. 


One Shaping Machine, 5 in. stroke, W. C, & Co., new. 


ne ed min, “ "Hendey, new. 
Two “cc “cc 24 in. “ec “ee 
Two Pratt & Whitney Screw Machine. No. 2. 
One Ames Jigging Machine. 


28 in. x 60 in , Corliss Hor. Ergine. 

32 in. x 72 1n., “ Beam Engine. 

18 in. x 42 in., Hewes & Phillips’ Hor. Engine. 

18 in. x 36 in., Fishkill Landing Mach. Co, Engine. 
16 in. x 48 in., Double Valve Hor. Engine. 

16 in. x 42 in., Norwalk Hor. Engine. 

16 in, x 42 in., Greene Cut-off Hor. Engine. 

16 in. x 40 in., ; Ames Hor. Engine. 


14x 30 ‘* Adj. Cut-off Valve Engine, Whitehill & 
Smith. 

10x24 ‘* Fishkill Landing Engine. 

10x24 ** Harris Corliss Valve Engine, new. 


Two 10 H, P. Baxter Engine. 

One 4 «« N.Y, Safety Power Co. Engine. 

One 40 ‘* Horizontal Boiler, 

Lot of Parker Vises, Shafting, Pulleys and Hangers. 


E. P. BULLARD, 


14 Dey Street, New York. 


WONDERFUL 


PUNCHINC. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


THE 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 
AND THE WORK 
24 TONS PER SQUARE INCH 
STRONGER than with the Ftat PUNCH. 


Can be used in any Punching Machine, by license 
from the patentee, 


D. L. KENNEDY, 


10 Cortlandt St., New York. 


CAUTION.—-Infringements will be rigorously prose- 
cuted, 


Worcester Boiler Works, 


MANUFACTURERS OF THE 


“VYiIcT on” 


Teel - Water- Rea ant Purr, 


| 
| 
| 
| 
| 
| 








HEATING AND PURIFYING WATER 
FOR STEAM BOILERS. 








(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS 


WORCESTER, MASS. 





&” Write for prices and further information. 


































16 AMERICAN 


MACHINIST. 


(Marcu, 1879 

















H. PRENTISS Al AND COMPAR 


denaticnurere of GODDARD’ 5 PATENT RELIEVED 


Blacksmiths’ and Gas Fitters? 











Machinists’, 


Taps, Dies, Reamers &. Screw Plates. 




















New York Agency for Reynolds & Co.’s Machine Screws. Stub’s Pol. Steel Wire. 
Mild Tempered and Music Wire a Specialty. Headquarters for the Goddard 
Emery Wheel, Billings Burbidge’s 
Patent Tweer Iron, the Victor Chuck and Micrometer 
Caliper, and Henry Whiton’s Chucks, 


No. 14 DEY STREET, NEW YORK. 


& Spencer Co.’s Goods, 





THE PRATT & WHITNEY CO. 


| HARTFORD, CONN., U. S. A. 


MAKE SPECIALTIES OF 


Drop Marmmers, 


PUNCHING PRESSES, 




















See iss Zo 





HAND DRILLING MACHINES, RATCHET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF GEAR WHEELS, SCREW 
PLATES, HAND, MACHINE NUT AND PIPE TAPS, 

AND BOLT CUTTERS, 


in connection with their business of MACHINISTS’ TOOLS, GUN, SEWING MACHINE, 
and Special Machinery, &c. 


PRICE LISTS FURNISHED ON APPLICATION. 





NETWARE 


steel Works. 


BENJAMIN ATHA g¢ CO. 


Manufacturers of 


CAST STEEL 


We make grades of Steel specially adapted to the manuf::.cture 
of Lathe Tools, Chisels, Taps and Dies. 


NEWARK, 


ma Eco GW DT EC Ee S&S EC W eo 
BENJ. ATHA. J. ILLINGWORTH, 


BROWN & SHARPE MFG.CO. 


Providence, KR. I. 


MANUFACTURERS OF 


MACHINERY = TOOLS. 


Gears Cut and Index Plates Made and | 
Dritled to Order, 


PATENT CUTTERS FOR THE TEETH 
GEAR WHEELS 





























BROWNE SHARPE MFG. CO. 
PROVIDENCE. Rt. 
















PATENT 
NOV. 29.1864. 


form, with the advantage of being always ready for use. 


the form of teeth to be cut. Cutters for milling any irregular form made to order on the same plan, 


advantage such cutters possess over those in general use, both as regard economy and convenience. Prices 


reduced, Our new Illustrated Catalogue sent per mail on application. 





GOLD MEDAL AWARDED PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 





FOR WORKING SHEET METALS, Xe. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymouth St., cor. Jay, Brooklyn, N. Y. 








Catalogues in English, French and German sent on application, in which 
prices are computed in Dollars, Pounds, Francs and Reichomarks. 





THE BILLINGS & SPENCER CO. 
Cuas. E. Briu1nes, Pres’t and Sup’t. — iNes 


L. H. Hout, Treasurer. 
HARTFORD, CONN., U-.- 
MANUFACTURES! OF 


E. H. Stocker, Secretary. 


Ss. A. 


Pocket 
Wrench. 


Plates and Dies. 


Billings’ 
rene 















Manufacturer of TAPS AND DIES of every description. 


Pont’s 


can be sharpened by grinding without changing their form. | 
Cutters made on this plan will outlast many of the old 
If the cutter becomes dull before a wheel is 
completed, it can be taken out, sharpened and returned to its place in a few moments without risk of altering 

7 | 2" Send for Catalegue. 
Parties | 


having occasion to use mills for irregular shapes on sewing-machine, gun or other work, will readily see the | 


Presses, Diss and Dpecial Machinery 























ik ‘hijastable Ta] & Reamer Wrenches, 


WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 
FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
WRENCHES, &c., and all descriptions of 
STEEL AND IRON DROP FORGINGS 
|For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for illus- 
trated Catalogue and Price List. 











Also, for sale low, UNITED SEFATES STANDARD GAUGES, from X to 3 inch. 


Tools, <=" Lana 


Rest, and can be furnished with TURRETT At- 
Engine Lathes, Planers, Drills, Etc. 


tachment. Manufactured by 
DAVID W. POND STAR TOOL CO., Providence, R. I. 
id b] 
Worcester, Mass, 


A. J. WILKINSON & CO. 


184 Washington Street, 





Of 14, 15, 18, 
and 22 in. Swing, 
Weight or Gib 


Hollow Spindle, 
Screw Cutting, 








BOSTON. 


Masti’ Bardoat, Dura, 


AND S¥ALL TOOLS. 


Catalogues sent free on application. 


CHROME STEEL, 











J. M. ALLEN, ‘ Warehouse, 98 William St., New York. 
W. B. FRANKLIN, Vice-PRESIDENT. Joun W. Quincy, Manager. 
This Cast Steel is unequaled for eng durability, 
J. B. PIERCE, SEcRETARY. and uniformity. Please send foracircu for evidence 







that it is the most economical to use ane that it will do 
50 per cent. more work than any 












